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EXECUTIVE SUMMARY

This EngineeringEvaluation/CostAnalysis (EE/CA) identifiesproposedsoil removal actionalternatives
for the remediationof PCBs andheavymetal (lead)contaminatedsoil associatedwiththe storagearea of
Site 16-CANS Area (Site 16) atNaval Air Station,Alameda,California.

This EE/CAwas performedin accordancewith currentU.S. EnvironmentalProtectionAgency(EPA)
and U.S. Navy guidance documents for a non-time-criticalremoval action under the Comprehensive
EnvironmentalResponse, Compensation and Liability Act (CERCLA). This EE/CA summarizes the
results of the EE/CA process, characterizes the site, identifiesremoval action objectives, describes
removal action alternatives, contains analyses of these alternatives, and describesthe recommended
removalaction alternative.

Site 16 at the Naval Air Station Alameda (NAS), previously referredto as Site 6 and also known as the
CANS C-2 Area, has been used as a storage yard where large shipping containers (CANS) were used as
storage containers. The soils beneath Site 16 have been contaminated by solvents,paints, paint strippers,
and organic chemicals, as well as by the deliberate spraying of PCBs and waste oils for weed control.
These chemical spills, which can be visually identified,represent a potential threat to the health of the
workers in the area. As such, further investigationand removal of the extent of contaminationis
warranted under the Navy Assessment and Control of Installation Pollutants (NACIP) Department of the
Naval Energy and Environmental Support Activity (NEESA) program.

CERCLA and the National Oil and Hazardous Substances Pollution ContingencyPlan (NCP) (40 CFR
Part 300) define removal actions as the cleanup or removal of released hazardous substances, actions
undertakento mitigate or prevent damage to public health or welfare or the environment. The NCP
includesprovisions for the "removal of drums, barrels, tanks, or other bulk containers that contain or may
contain hazardous substances or pollutants or contaminantswhere it will reduce the likelihood of
spillage; leakage; exposure to humans, animals, or the food chain .... "

SOURCE, NATURE, AND EXTENT OF CONTAMINATION

Contaminants:Analysis of soil and groundwater samples have been conducted as part of previous site
characterization investigations. The analytical results obtained as part of these site characterization
activities indicate that soils at Site 16have beenimpacted by polychlorinated biphenols(PCBs) and a
certain heavy metal (lead). Previous site usage informationindicates that PCB-contaminated oil was
applied as a weedkiller. The potential contaminants, including range of concentration detectedand
frequencyof detection, are summarized in the EE/CA/RAW.

Locationof Contaminants: Based on the review of previous investigations, the surface soil in three areas
is contaminated with PCBs and the surface soil in four areas is contaminatedwith lead. These areas are

delineatedusing the 1 ppm action level for PCBs and 300 ppm action level for lead. The approximate
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_' lateral extent of the PCB contaminated soils, the extent of lead impacted soils, and the proposed
excavation limits are delineated in the EE/CA/RAW.

Soil ContaminationAbove RemovalAction Levels: The estimatedvolumes of surface soil contaminated
with PCBs and Lead above the removal action levels is 1825 cubic yards.

The purpose of the EE/CA is to identif3'and analyze alternative removal actions to address the removal
of the identified contaminantsof concern, PCBs and lead, in the shallow soil found in limited "hot spot"
areas of the site. For the removal action at Site 16, four alternatives were identifiedand considered. The
candidate alternatives considered include:

• Alternative I - No Action

• Alternative 2 - On-Site Treatment with Solvent Extraction and Acid Washing

• Alternative 3 - Off-Site Disposal at a Class I and II Landfill

• Alternative 4 - Onsite Disposal At NAS Site 2 (West Beach Landfill)

Alternative 3 (Off-site Disposal) is the preferred remedial alternative for completingthe removal action
at Site 16. This alternative uses demonstrated technologies, is readily implementable,meets the NCP
criteria of overall protection and mitigation of the risk to human health andthe environment,reduces the
potential impacts of soil contaminantson the groundwater, is cost effective, and meets statutory

_€ requirements. Site 16 could be available for future developmentreview in less than a month after
excavation and removal of soil from Site 16.

This Addendumwas prepared and performed in accordance with current U.S. EnvironmentalProtection
Agency (EPA) and U.S. Navy guidance documents for a non-time critical removal action under the
ComprehensiveEnvironmentalResponse, Compensation and Liability Act (CERCLA) and in accordance
with State of California requirements for a Removal ActionWorkplan (RAW).
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1.0 INTRODUCTION

This EngineeringEvaluation/Cost Analysis (EE/CA) identifies proposed removal action altematives for the
remediation of PCB and lead-contaminated soil associated with the storage area of Site 16 at Naval Air
Station, Alameda, California.

MojuEnvironmentalTechnologies (Moju) was selectedby the EngineeringField Activity West (EFA West),
Naval Facilities Engineering Command, U.S. Navy as the prime contracgorfor reviewing laboratory data
prepared by previous Navy contractors and for drafting an Engineering Evaluation and Cost Analysis
Removal Action Workplan (EE/CA), based on that data, as part of the non-time-criticalsoil removal action
for the Site 16-CANS C-2 Area at the Naval Air Station Alameda (NAS Alameda). This EE/CA was
conductedby Moju.

1.1 REMOVAL ACTION PROGRAM REQUIREMENTS

The National Oil and Hazardous Substance Pollution Contingency Plan (NCP) defines the program
requirements for federally-funded removal actions being conducted under CERCLA. The removal action
program requirements under the NCP are identified in the Code of Federal Regulations, Title 40, Part
300.415 (40 CFR 300.415). In addition, 40 CFR 300.820 defines the requirements for initiating and

maintaining the administrative record file for a removal action performed pursuant to the NCP. The need
to perform a removal action at this site and the removal action's definitionas a non-time-critical removal
action were identified in an EE/CA Approval memorandum dated June 15, 1995.Pursuant to CAL H&SC
Section25356.1, this document will also addressthe requirements for a RemovalAction Workplan (RAW).

As indicated under 40 CFR 300.415(b)(4), when the planning period for the removal action is at least 6
monthsbefore on-site removal activities are initiated, the removal action is considerednon-time-critical. The
public participation procedures to be followed for a removal action are definedin 40 CFR 300.415(m) and
40 CFR 300.820(a).

This EE/CA addresses the implementability,effectivenessand cost of a non-time critical removal action to
be conductedat Site 16. The EE/CA/RAW also addresses applicable federal and state requirements and will
be used as the basis for a future CERCLA removal action. The Department of the Navy (DON) is the lead
agencyfor the non-time-criticalremoval actionto be conducted at Site 16. As the lead agency, the DON has
final approval authority of the recommendedalternative selected and of overall public participation. The
DON is working in cooperation with the USEPA and CAL EPA (Department of Toxic Substances Control
and the California RegionalWater Quality Control Board) in implementingthis removal action.

This EE/CA is being issued in accordance with public participation requirementsidentified in the NCP, Cal
H&SC Section 25356. l(e) and the public participation plan prepared by NAS Alameda to facilitate public
involvement in the decision making process. The public is encouraged to review and comment on the
proposed removal activities described in this EE/CA/RAW. Additional information referenced in this
document is included in the administrative record for this activity which is available for public review at the
followinglocations:



_' Alameda Free Library
2264 Santa Clara Ave.
Alameda, CA 94501

(510) 748-4661

EnvironmentalLibrary
250 Mall Square

Building 1
NAS Alameda,CA 94501-5000

(510) 263-3724

1.2 PURPOSE AND OBJECTIVES

The purpose of this document is to identify, develop, and evaluate removal action altematives and to assess
potential environmental impacts of the selected alternative. The EE/CA incorporates a comparative
analytical process to evaluate various candidate removal action technologies. As part of the California
Environmental Quality Act (CEQA) process, an assessment of potential environmental impacts of the
selected alternative will be evaluated.

The overall objectives of an EE/CA/RAW are to:

_,, • Demonstrate that the non-time-criticalremoval action requirements under the National Oil
and Hazardous Substance Pollution Contingency Plan (NCP) are met.

• Document the procedure and methods used to evaluate and select removal action
technologies.

• Provide detailed information on candidate contaminated soil removal action technologies
including effectiveness, implementability,and cost.

• Provide documentation to be included in the administrative record of the decision-making
process (which involves public participation), used to identify, evaluate, and select the
removal action to be performed.

• Provide a conceptual designfor the selected soil removal technology.

• Provide data that can be used to evaluate potential environmental impacts of the identified
contaminated soil removal technologyand identify methods to mitigatethose impacts.

1.3 REPORT ORGANIZATION



This EE/CAaddressesthe implementability,effectiveness,and the cost of remediation of an estimated 1,825
cubic yards of shallow soil contaminated with polychlorinatedbiphenyls (PCBs) and lead. It also addresses
applicable regulatory requirements.

This documentis organized into seven sections. Section numbers and main headings are:

1.0 Introduction
2.0 Site Characterization
3.0 Identification of Soil RemovalAction Objectives
4.0 Identification and Screening of General RemovalActions and Technologies
5.0 Comparative Analysis of RemovalAction Alternatives
6.0 RecommendedRemoval Action Alternative
7.0 References

Section2.0 presents a description of site 16, the historic land use, current land use, and a description of Site
16. Section 2.0 also gives a brief summary of the site geology and hydrogeology and the extent of soils
contaminatedwith PCBs and lead. For purposes of this evaluation, soils containing PCBs in concentrations
above 1 ppm and/or lead above 300 ppm are subject to a removal action. Section 3.0 summarizes the key
objectives of the removal action and Applicable or Relevant and Appropriate Requirements (ARARs).
Section4.0 identifiesand screenspotentialremovalactiontechnologiesand alternatives.Section5.0
comparesthe variousremovalactionaltematives.Thepreferredaltemativeispresentedin a conceptual
process design in Section 6.0. Section7.0 lists referencescited in preparation of this document.

Additionalinformation can be found in Appendix A: Compilation of Historical Data;
Appendix B: ARARs Data; and Appendix C: Screeningof General RemovalAction.
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2.0 SITE CHARACTERIZATION

The information for this site characterization was taken from various sources, including:

• Initial assessment study of NAS Alameda by Ecologyand Environment, Inc., 1983
• Site characterization by Wahler Associates, 1985
• Site investigationsby CanonieEnvironmental Services Corp., 1990
• Additional investigationsby PRC and Montgomery Watson, 1994

2.1 SITE DESCRIPTION AND BACKGROUND

2.1.1 Site Location

The NAS Alameda is located at the westernend of Alameda Island in Alameda County, California. NAS
Alameda is boundedon the north by the Oakland Inner Harbor, on the west and south by San Francisco Bay,
and onthe east by the City of Alameda. Site 16is located at the southeast comer of NAS Alameda between
Avenues M and N and east of 1lth Street. The site includes the CANS C-2 Area, which was part of the

Initial Assessment Study Site 6. Site 16 is shownin relation to the NAS Alameda complex on the Vicinity
Map, Figure 2-1.

2.1.2 Structures/Topography

The NAS Alameda complex occupies about 2,635 acres, of which about 1,525 acres are usable land and
about 1,110acres are shoreline and marinewaters. Site 16 occupies about 6.5 acres, of which about 3 acres
are openspace used as a storageyard, with the remaining 3.5 acres containing large steel shippingcontainers
(CANS)that havebeenconverted for storage. The CANS are structurally connected to concrete foundations
and are not readily movable. The area around the CANS is paved with asphalt concrete. Surface drainage
is collected by drop inlets located within the paved areas. The storage yard area is primarily unpaved;
however,the groundsurface is coveredwith temporary runway plates made of perforated steel. Key features
of Site 16 are shown on the Site Plan, Figure 2-2.
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2.1.3 Type of Facility and Operational Status

The Site 16 area has been used forover 50 yearsas a storagearea overthe course of differentoperational
missions.The estimated1,825 cubic yards of contaminatedsoil at Site 16 are mostly associatedwith surface
soil in storageyardarea where equipmentwere storedandprobably from applicationof PCB contaminated
oil as a weed killer. Waste oils (some containing PCBs) were reported to have been used for weed control
in the storage yard area until 1963.The storage yard was reportedly used to store aircraft parts, warehouse
equipment, paints, solvents, acidic and alkaline liquids in storage containers and drums [Canonie, 1990].
Some of the storage containers and drums became corroded, resulting in leaks. Electrical transformers
containing (PCBs) were also stored in the yard. Duringthe initial assessment study [E&E, 1983], a PCB
transformer located in the northwest comer of the storage yard was reported to have leaked. The spill
contamination was reportedly removed in August 1982 by IT Corporation. From 1983 onward, various
investigationshave occurred to evaluate the extent of residual contamination at the site.

Since 1982,the storageyard has been used to store various obsoleteequipment and miscellaneous parts such
as pgint stripping baths, electrical equipment, and aircrat't parts. The CANS area has been used for
equipment storage. The CANS C-2 area (selected C-2 portions) are currently being used for various tenant
activities, including offices. The storage yard is currently clear and is not being utilized. The mare storage
yard is mostly unpaved, though much of it has been "surfaced" with base rock and/or perforated steel
temporaryrunwayplates. The yard is bisected by an east/west-running drivewaypaved with asphalt concrete
and has similar paved drives running north/south along both sides (see Figure 2-2).

2.1.4 Geology and Soil Information

For the most part, NAS Alameda is built on land created by placing fill (mostly dredge fill) over marginal
lands at the perimeter of Alameda Island. Alameda Island was formed by a natural process of beach
formation and deposits. This type of deposit, identified by geologists as the "Merritt Sand Formation," is
classified as a fine-grained, well-sorted sand interspersed with layers of clayey sand and clay. In contrast,
the former tidal flats of the estuary and the bay bottom surrounding Alameda are made up of more recent
geological deposits of very fine clay and silt particles held in suspension in bay water and gently deposited.
These soils, known as "bay mud," and are plastic, highly compressible, and have low strength. Additional
land beyondthe original Alameda Island was obtained by fillingin tidal areas of the bay. The fill came from
manyplaces,includingmaterialdredgedfrom the estuary during construction of the Posey Tube in the 1920s.
Most of the station area is overlaid with silty sand and sand fill 6 to 8 feet thick which ranges from
moderatelyto poorlycompacted. Beneaththe fill, soft silt clay (bay mud) extends to depths of 25 to 120 feet
below the existing ground surface. The soil below the bay mud consists of loose to dense sands, both silty
and clean, and stiff to very stiff sandy clays. The fill soils range from low to moderate in compressibility,
while the underlying bay mud is high in compressibility. Groundwater has been encounteredbetween 4.5
and 6.5 feet below ground surface. Groundwater is reported to flow to the southwest with an estimated
gradient of 0.002 foot/foot.
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2.1.5 Surrounding Land Use andPopulations

Land use in the vicinity of NAS Alameda is primarily residential and military. The base is bordered on the
northby OaklandInnerHarbor, northof which is the main site of the Naval Supply Center-Oakland (NSCO),
occupying541 acres in Alameda County. To the west and south of the station is the San Francisco Bay. To
the east is a mixture of industrial, residential, and public land uses (Figure 2-3). The Naval Supply Center
Oakland-Alameda Facility (NSCO-AF) occupies 107 acres immediatelyto the east of the Todd Shipyards.
The Naval Supply Center Oakland-AlamedaAnnex (NSCO-AA) occupies 81 acres and is located to the east
of NAS Alameda and the southern boundary of NSCO-AF. The College of Alameda Peralta Junior College
Districtlies onthe boundary ofNSCO-AF.The remaining land use to the east of NAS Alameda is residential,
with scattered commercial establishments such as restaurants and retail stores. Schools located in this
residentialarea include Woodstock School, Chipman School, Longfellow School, William G. Paden School,
and Encinal High School, which abuts the southeastern edge of the station. Located to the east of Encinal
High School is the Robert Crown Memorial State Beach. The state-protected marine reserve, Crab Cove,
is located at the west end of this beach.

Since-NAS Alameda is on an island, all potential surface water and groundwater migration pathways lead
to essentiallyone place, the ocean, by way of the San Francisco Bay and the Oakland Inner Harbor channel.
The average groundwater flow into the bay is on the order of 15 gallons per day per foot of shoreline.

Contaminants in the groundwater could be expected to reach the bay waters at the same rate or less,
dependingon the attenuationcapabilities of the soil. Surface waters on the base reach the bay waters by way
of the stormwater runoff systems or sheet runoff and small rivulet channels. Any contaminantsdumped into
these systems will eventually reach the bay.
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NAS Alameda is closedas an activemilitary base and the facility is transitionmg to civilian reuse. Currently
some of the existing facilities are occupied by primarily light industrial tenants primarily light industrial.

NAS Alameda receives its water from the East Bay Municipal Utility District (EBMUD). Shallowground
water has never been considered as a water supply.

No considerations related to the National Historic Preservation Act havebeen identified.

2.1.6 Sensitive Ecosystems

There are no sensitive ecosystems at Site 16 itself, whichis partially paved and stripped of vegetation.
However,becauseSite 16is located close to the San Francisco Bay and the storm drams on site carry runoff
into the bay, potential sensitive receptors are Bay aquatic life.

The largest nesting and breeding grounds in Northern California for the California least tern are located on
NAS Alameda. In addition to the sensitive environment of the least tern's nesting grounds, NAS Alameda
is near several other sensitive environments located in the San Francisco Bay Area. Southeast of NAS
Alameda in the bay is commercial fishing for herring and sports fishing for leopard sharks. There is also a
public beach located southeast of NAS Alameda. Nearby, another endangeredbird species, the California
clapper rail, is found. NAS Alameda is also near a flatfish nesting area. Crab Cove, located at the west end
of the Robert Crown Memorial State Beach, is a unique marine reserve protected by California law and
administer by the East Bay Regional Park District.

2.1.7 Meteorology

The prevailingwinds of the San Francisco Bay area are from a westerly direction. Records show that winds
of gale force or greater have occurred only rarely in the area. Heavy fogs occur on the average of 21 days
per year. Thesefogs impairvisibilityfor navigation at Oakland an average of fewer than 100 hours per year.
Freezing temperatures rarely occur, and no snow or icy conditions are encountered. Rainfall averages
approximately 20 inches annually, generally from October to May.

2.2 HISTORY OFPREVIOUS REMEDIAL ACTIONS, INVESTIGATION AND ACTIVITIES

2.2.1 Previous Removal Actions

It has been reported by base environmental personnel that I0 cubic yards of the PCB-contaminated soil from

a transformer spill were removed in August 1982 by IT Corporation under contract to NARF. Tests indicate
that the soil remaining on the spill site contains less than 1 ppm PCBs. Subsequent investigations from 1983
through 1994 found additional areas of PCBs above 1 ppm as well as lead concentrations of potential
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concern. However, no further removal actions have been recorded.

2.2.2 Previous Investigations

Following the limited removal action by IT in 1982, four investigations at the site have occurred between
1983and 1994.

1983: Ecology and Environment performed an initial assessment study (IAS) of Site 16 (then
identifiedas Site 6). The purpose of an IAS is to identify and assess sites posing a potential threat to human
health or the environment due to contaminationfrom past hazardous materials operations. Each of the sites
was evaluatedwith regardto contaminationcharacteristics, migration pathways, and pollutant receptors. No
samplingor analysis was performedas part of this IAS. The IAS concluded that "chemicalshave leaked into
the ground and PCBs were used as weedkillers."

1985: Wahler Associates (Wahler) conducted an initial round of surface soil and groundwater
sampling in response to the recommendationsof the IAS. They collected 10 surface soil samples at depths
of approximately 6 inches bgs; one groundwater sample and one soil sample from 6 feet bgs. The samples
were analyzed for organochlorme pesticides and PCBs (by EPA Method 608), two chlorophenoxyl
herbicides, 17 metals, and gasolinehydrocarbons. With one exception (0.05 ppm gasoline hydrocarbons),
no organics were detected in the soil samples. Soil detection limits were 0.5 ppm for PCBs, and 0.002 ppm
for the majority of the chlorinated pesticides (methoxychlorand Toxaphene had detection limits of 0.5 and
2.0 ppm, respectively). The two chlorinated herbicides, 2,4-D, and 2,4,5-trichlorophenoxypropionic acid
(2,4,5-TP),had soildetectionlimitsof 0.001ppm. In groundwater, 0.002 mg/L of 2,4-dichlorophenoxyacetic
acid (2,4-D) was reported.

1990: Canonie Environmental Services performed an initial remedial investigation at Site 16 to
evaluate whether the soil and groundwater had been impacted by chemicals of concern. Canonieconducted
surface soil sampling and drilled nine soil borings, then converted three of these boreholes to monitoring
wells within the storage yard of the CANS C-2 Area. Canonie collected 55 surface soil samples and 99
subsurfacesoilsamplesat depthsof 0.5 to 15.0 feet bgs. The water table was reported to be between4.5 and
6.5 feet bgs. All surface soil and subsurface soil samples were collected at the western half of the site.
VOCs, SVOCs, metals, pesticides and PCBs, and herbicides were detected in the soils at Site 16.

The surface samples were not analyzed for VOCs. However, VOCs were detected in subsurface samples at
trace levelsover a rangeof depths from all nine borings. No distinct distribution patterns are observed from
VOC detecteddata. No soil samples contained total VOC levels above 1 ppm.

SVOCs (primarily PAH compounds)were detectedat a majority of the surface soil samples throughout Site
16. However,subsurfacesamples from only two of the borings were found to contain SVOCs. Four surface
soil samples contained a total SVOC concentrationabove 10 ppm.

For the 55 surface samples collected,there were 344 occurrences of 18 metals (antimony, cadmium,copper,



lead, magnesium, molybdenum, selenium, silver, zinc, arsenic, barium, calcium, chromium, cobalt, iron,
manganese, nickel, and potassium) that were above the 95 percent/95 percent statistical tolerance limit for
background concentrations in soil at NAS Alameda (PRC/JMM, 1992). However, for the same group of
samples, there were only 132 occurrences in 49 samples of nine metals (the first nine listed in the previous
sentence) that were above the expectedrange for native soils (PRC/JMM, 1992).

For the 45 subsurface boring samples analyzed for metals, there were eight occurrences in three samples of
six metals (cadmium, cobalt, copper, nickel, potassium, and sodium) that were above the 95 percent/95
percent statistical tolerance interval for background concentrations at NAS Alameda (PRC/JMM, 1992).
Five of these eight occurrences were in a single sample from boring MWC2-1. This sample was the only
subsurface soil sample indicating a metal (magnesium) whose concentration was above the expected range
for native soils (PRC/JMM, 1992).

Pesticides and/or PCBs were detected in 15 surface or near-surface (above 1.5 feet bgs) soil samples
distributedthroughout Site 16. Three PCBs (Aroclor-1248, Aroclor-1254, and Aroclor-1260) were detected
in nine surface samples at concentrations above 1 ppm. Most of the detections are from samples located at
the northwest comer of the site.

All 55 surface samples and 46 subsurface boring samples were analyzed for total cyanide. Cyanide was
detected in 18 of the surface samples at concentrations ranging from 1.0 ppm to 7.8 ppm.

Various other analyses were performed on soil samples from the borings to determine pH, cation exchange
capacity, percent ash, and concentrations of chloride, nitrate, sulfate, Total Kjeldahl Nitrogen (TKN), and
total phosphorus.

1994: PRC Environmental and Montgomery Watson have recently conducted an additional
investigation to fill data gaps and complete the definition of the extent of pesticide, PCB, and metal
distribution at Site 16 on the eastern half of the site, Thirty additional soil samples were collected and
analyzed for the chemicals of concern. A compilation of the results of the analysis was provided to Moju
EnvironmentalTechnologies for data interpretation in May 1995.

PRC and MontgomeryWatson collected30 soil samples, 10 groundwater samples and 3 grab water samples
at cone penetrometer test location and storm dram (none point source, NPS) sediment samples at two
locations. Samples were analyzed for metals using EPA Method 6010, volatile organic chemicals (VOCs)
usingEPAMethod 8240:semivolatileorganic chemicals (SVOCs) using EPA Method 8270, and chlorinated
pesticides/PCB using EPA Method 8080. Soil samples were collectedat the surface (0 feet), 2.5 feet, and
5.0 feet below ground surface.

No PCBswere detectedabove 1.0ppm in soil, although Aroclor 1260 was detected in 5 surface soil samples
at less than 0.26 ppm and in storm dram samples at 0.57 ppm.

No SVOCs were detected at significant concentrations, All SVOCs were detected at less than 1.0 ppm,
except one soil sample which contained pentachlorophenol at 3.85 ppm. Metals were not detected at
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concentrations higher than those found in previous Site 16 investigations.

Moju Environmental Technologies has compiled and interpreted all this historical data. A summary is
contained in Appendix A.

2.3 SOURCE, NATURE, AND EXTENT OF CONTAMINATION

Contaminants: Analyses of soil and groundwater samples were conducted as part of previous site
characterization investigations. The analytical results obtained as part of these site characterization activities
indicate that soils at the Site 16 site have been impacted by (PCBs) and the metal (lead). Previous site use

information indicates application of PCB contaminated oil as weed killer. The potential contaminants,
including range of concentration detected and frequency of detection, are summarized in Table 2-1.

Location of Contaminants: Based on review of the previous investigations, three areas of soil contaminated

with PCBs and four areas with lead were delineated using the 1 ppm action level for PCBs and 300 ppm
action level for lead. The approximate lateral extent of PCB contaminated soils at Site 16 are shown on

Figure 2-4. The extent of the lead impacted soils are shown on Figure 2-5. Proposed excavation limits for
PCB and Pb above their action levels are delineated on Figure 2-6.

Soil Contamination Above Removal Action Levels: Based on review of the previous investigations, three
areas of soil contaminated with PCBs and four areas with lead were delineated using the 1 ppm removal
action level for PCBs and 300 ppm removal action level for lead. The estimated volumes and locations of
soil contaminated with PCBs above 1 ppm and lead above 300 ppm are summarized in Table 2-2.
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Table 2-1 POTENTIAL CHEMICALS OF CONCERN

Results for VOCI Detected haSea Samples

_1_ - SITE 16

SAMPLE ID Sample Depth Chemical # Of Hits HighestConc. PRG # of Hits Comment

_) (j_m) (_m) >PRO
LabContaminam

MWC2-2 6.0 MethyleneChloride 38/61 0.023 11 0161 Ow - I ppb

BC2-7 14.0 Acetone 31/61 0.110 2000 0/61 LabContaminant
BC2-4 6.0 CarbonDisulfide 6/61 0.038 16 0/61 LabContaminant
BC2-7 7.5 1,1-Dichloroethane 1/61 0.005 840 0/61
BC2-8 11.5 Cis 1,2-Dichloroethene 3161 0.017 59 0161
BC2-4 14.5 2-Butanon¢(MEK) 7/61 0.007 8700 0/61 Lab_ntaminant
BC2-6 4.0 Toluene 32/61 0.200 1900 0161 -

BC2-4 6.0 1,4-Dichlorobenzene 1161 0.003 7.4 0161 ow - 0.3plan*
BC2-4 6.0 1,2-Dichlorobenzene 2/61 0.011 2300 0161 ow - 317[_I11t

*: Maybe from off-site.

Results for SVOCs Detected in Soil Samples
- SITE 16

SampleID. SampleDepth Chemical # OfHits HighestCone. PRG # ofHits Comment
(1t) (ppm) (ppm) > PRG

SSC2-23 0.5 2,4-Dhnethylphenol 2/134 1.1 1300 0/134

SSC2-50/52 Naphthalene 6/134 0.13 800 0/134 ow - 0.7 ppb
SSC2-50 0.5 2-Methylnaphthalene 9/134 0.27 N/A Ow - 0.9 ppb

BC2-4 14.5 Acenaphpthene 10/134 0.045 360 0/134
SSC2-49 0.5 Fluorene 5/134 0.12 300 0/134

_1_ BC2-4 14.5 Phenanthrene 15/134 0.57 N/A
BC2-4 14.5 Anthracene 1/134 0.25 19.0 0/134

SSC2-1 0.5 Di-n-butylphthalate 3/134 3 6500 0/134
BC2-4 14.4 Fluoranthene 51134 1.3 2600 0/134

BC2-4 14.5 Pyrene 9/134 2.2 2000 0/134
BC2-4 14.5 Benzo(a)anthracene 1/134 0.69 0.61 1/134

BC2-4 14.5 Chrysene 5/134 0.73 24 0/134

ii:_iii:ii!!i::i::::::::!_:_i!!::i:iii :!:iii :i:ii::ii i iil:::_:iiiii:i_: :i: : :i i: :::i :!::::_i. BI_ _ 01_ plan
: GW-0 6 ppb !!i:! :: _!!i:!!i!iil!:.ii_iiii:.:ii!:.:_i!!i::i:i::ii:.:::ii_::::!!:!::ii!::il:i:i!:::.:.ii!i::i!i!:.!!i!::!!i_! i:!:::!::_:i:i!! ! ! !_:i:_iiii::ii:_!::: :_ i: !i ::_ ii::!:i!i!::::::_::: :_!::...........:...::.......:........:-::.::_

BC2-4 14.5 BenzoO)fluoranthene 3/134 0.82 0.61 1/134

BC2-4 14.5 Benzo(k)fluoranthene 1/134 0.34 0.61 0/134

BC2-4 14.5 Benzo(a)pyren© 1/134 0.97 0.61 1/134

BC2-4 14.5 Indeno( 1,2,3-¢d)pyrene 2/134 0.56 0.061 0/134
BC2-4 14.5 Dibenz(a,h)anthracene 1/134 0.096 0.12 01134
BC2-4 14.5 Benz0-(g,h,i)perylene 1/134 0.65 N/A -

S16-70 0.0 2-Methylphenol 1/134 0.052 3300 0/134

S 16-70 0.0 4-Methylphenol 2/134 0.048 330 0/134

S 16-61 0.0 4-Chl oro-3-methylphenol 1/ 134 0.021 N/A
S 16-61 0.0 4-Nitrophenol 1/134 0.024 N/A

S16-61 0.0 Pentachlorophenol 2/134 0.21 2.5 0/134

Date: 07/10/95 2-- 1 1



Table 2-1 POTENTIAL CHEMICALS OF CONCERN

Results for Pesticides, PCIh and Glyphonte Detected ha Soil Samples

_lr - SITE 16

Sample ID. Sample Depth Chemical # Of Hits Highest Cone. PRG # Of'Hits Comment

(_) (rpm) (_n) > PRG
BC2-6R 1.5 alpha BHC 3/135 0.004 0.071 0/135
BC2-SR 1.5 beta-BHC 1/135 0.003 0.25 0/135

BC2-6R 1.5 gamma-BHC (Lindane) 1/135 0.004 0.34 0/135

BC2-SR 1.5 4,4'-DDD 5/135 0.011 1.9 0/135

SSC2-38 0.5 4,4'-DDE 5/135 0.049 1.3 0/135

SSC2-38 0.5 4,4'-DDT 6/135 0.18 1.3 0/135

SSC2-35 ......... 015 Glypho6ate 2/67 1 6500 0/135

*: Values for Total DDT

**: Values for Total l_Bs, Residential/Commerical
***: Values for Total PCBs

Results for Metals Detected ha Soil Samples
- SITE 16

Sample ID. Sample Depth Chemical # Of Hits Highest Cone. PRG # of Hits Comraent

(I_) (ppm) (ppm) > PRG
SSC2-50 0.5 Aluminum 134/134 17300 77000 0/134

SSC2-28 0.5 Antimony 21/134 31 31 0/134

OW- 0.021 ppm

SSC2-6 0.5 Arsenic 21/134 45 22 1/134 Background
+

<IOOppmin CA

SSC2-54 0.5 Barium 118/134 316 5300 0/134

Bac_ = 0.87ppm
SSC2-50 0.5 Beryllium 22/134 0.70 0.14 22/134 (PRC1993, Study)

SSC2-15 0.5 Cadmium 49/134 34 38/9(Cai) 0/134 "Background <22ppminCA

SSC2-50 0.5 Calcium 134/134 19900 N/A

SSC2-14 0.5 Chromium 134/134 554 210 3/134 + B_ksm_nd <2000
ppmm CA

SSC2-47/55 0.5 Cobalt 69/134 15 N/A

SSC2-7 0.5 Copper 112/134 1390 2800 0/134
SSC2-14 0.5 Iron 134/134 117000 N/A -

:!: : i::i:_i !_ili ii::.i :.:i!iii!i_:iiiii::i_iii::i::i::i_ili!:.iiiiiii!!ill:ii!ii_:iiii!!ii:i!ii!::!!iiiii:,!iiiiiiiiiiiiiiiiiiii:.iliiiiiii!::i!ii:.i:::i<:!_::i i:i:;!ii!!ili!i!i:oW:i:5_b
i:::_:::i!:.!i ::.i EPAAL_5ppb

i:]::. :: ::: :::::::::::::::::::::::::::::::::::::::: ::i:::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!!:::. ::::: ::::!:. :!]!: :::!:i Mwc2-]..Q]

SSC2-50 0.5 Magnesium 134/134 9770 N/A
SSC2-45 0.5 Manganese 134/134 573 380 19/134 Euential Element

SSC2-15 0.5 Molybdenum 23/134 21 380 0/134

SSC2-7 0.5 Nickel 134/134 798 1500/150(Cal) 2/134 . Ba_ground <700ppm inCA

MWC2-1 11.5 Potassium 103/134 2700 N/A
SSC2-14 0.5 Silver 25/134 74 380 0/134

SSC2-23 0.5 Sodium 19/134 8 N/A

SSC2-15 0.5 Thallium 1/134 50 6.1 1/134

SSC2-50 0.5 Titanium 22/134 1780 47000 0/134

MWC2-1 11.5 Vanadium 134/134 49 540 0/134

SSC2-8 0.5 Zinc 132/134 1020 23000 0/134

+: Shacklettle & Boernger 1984
*: Mortvedt 1987

**: 400/130, Residential: EPA/Cal State _-

Date: 07/10/95 2 --12
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Table 2-2 PCB- and Lead- Contaminated Soil Volume Estimates

Table 2-2 PCB- and Lead-Contaminated Soil Volume Estimates

Contamination Location Estimated Soil
Volume

(cubic yards)

PCB/LEAD-SCA-1 950

PCB/LEAD-SCA-2 225

PCB/LEAD-SCA-3 300

PCB/LEAD-SCA-4 350

Total EstimatedVolume of PCB/Lead 1825
......... II
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2.4 ANALYTICAL DATA

Chemicals detected in previous soil investigationsare listed in Table 2-1, Potential Chemicals of
Concern. The chemicals are dividedinto four analytical groups: volatile organic chemicals (VOC),
semivolatileorganic chemicals (SVOC), pesticides and PCBs, and metals. No analysis was conducted or
reported for oil, paint thinner, or extractable petroleum hydrocarbons.

2.4.1 Selection Criteria for Chemicals of Concern

Chemicals detected in the soil were reviewed for possible selection as a contaminant of potential
concern. A detectedcontaminant is eliminated from further consideration as a chemical of concern if one
or more of the following conditionsapply:

1. It is detected infrequently, usually in only one or two samples, and there is no previous
information indicatingthat it was used on the site.

2. It is detectedonly at concentrations less than three times the method detection limit.
3. It is not a site-related contaminant, but instead is a laboratory contaminant or a metal at

concentrations within background levelsbased on surveys of their natural abundance in non-
industrial areas in California or NAS Alameda base-wide.

4. It is detected at concentrationsless than the conservative risk-based preliminary remediation
goals (PRG) for a residentialscenario derived by EPA Region9 and DTSC.

5. It is an essential nutrient for animals or plants such as copper, iron, calcium, magnesium,
manganese, sodium, and zinc.

2.4.2 Screening for Chemicals of Concern

Samples were screened for each group of chemicals as follows:

VOCs

No VOC was identified as a chemicalof concern. All the VOC chemicals detectedwere eliminated as
contaminants of concern,because of their infrequency and their concentrationwere three orders of
magnitude (1000 times) less than the PRGs.

SVOC

All SVOCs were eliminated because of their infrequencyexcept for bis-2(ethylhexyl)phthalate(bis-
EHP). However, bis-EPH is commonlyused as a plasticizer and a laboratory contaminant.
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Bis-EHP above the PRG was found in one of the 134 samples and in field blanks at 0.66 ppm. Thus, bis-
Et-IPappears to be a laboratory contaminant or at worst indicate localizedhits from plastic debris in soil
samples. Therefore, bis-EHP is not a site-wide chemicaland is not considereda contaminant of concern
at the site.

Pesticides/PCB

All the chlorinated pesticides detected were eliminated as contaminants of concern because of the low
frequency of hits for the BHCs, DDT, and glyphosate compounds. PCBs including Aroclor 1248, 1254,
and 1260 were detected above their respective PRG in several samples and hence are included as
chemicals of concern.

Metals

All metals except for beryllium, cadmium, lead, manganese, and thallium were eliminated because the
highestconcentrations detectedwere less than background levels or less than their respective PRGs.
Further comparison of the frequency of occurrence of cadmium and thallium samples above PRG
indicate localized hits and do not represent a site-wide distribution. Although beryllium was considered

a potential COC, the background concentrationof beryllium (0.84 ppm) was higher than the maximum
found at Site 16 (0.70 ppm). Therefore, berylliumis recommended for evaluation on a base-wide level.
Manganese is an essential micronutrient to plants and animals. Thus, the only site-specificmetal of
concern is lead.

2.4.3 Distribution of Chemicals of Concern

Soil Lead

Vertical distributionof elevated lead concentrationsappears restricted to depths of less than one foot
below ground surface (Figure 2-7: Concentration of lead at various sample depths [Total of 134
samples]). Below 1 foot, the average lead concentrationof 9.0 ppm or less is less than the background
concentration. Average lead concentration at 0.5 foot is 177 ppm. The lateral extent of elevated lead is
depictedby the four areas containinggreater than 300 ppm in Figure 2-5, Lead 300 ppm Concentration
Contour. The distribution of lead in soil may be natural or reflect past disposal of possibly paint thinner
used to strip lead paints; or lead paint, or or the application of used motor oil as a weed killer.
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Figure 2-7 Site 16 - Concentrationsof Lead at Various Sample Depth
(Total of 134 Samples)
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Soil PCB

Vertical distribution of elevatedPCB concentrations (specifically Aroclor 1248, 1254, and 1260) is
restricted to depths of less than one footbgs (see Figure 2-8, Average Concentration of Total PCBs at
Various Depth). Average PCB concentrationat 1 foot is 0.066 ppm, which equals the residential PRG
for total PCBs. Average PCB concentrationat 0.5 foot is 1.835ppm (if half the detection limitvalues are
used for samples reported as none detected for PCBs). PCBs were also detected in storm dram samples
in concentrations as high as 0.8 ppm. However, a significant number of samples were reported as none
detected, with 17 of 134 samples reported to contain above various detection limits. Three areas have
elevatedPCB concentrations above 1 ppm (Figure 2-4, PCB 1 ppm Concentration Contour). The NW
affected area contains primarily Aroclor 1260 PCBs. The other two affected areas are exclusively
Aroclor 1254 PCB. The distribution of elevatedPCB concentrations appears to indicate that the NW
affected area contains residues of transformer leaks, as reported in the historical data, and was probably a
staging area for the use of PCB oil as weed controller. Aroclor 1254 was detectedonly in the two other
affected areas, which suggests the storage of PCB-containing equipment in those locations.

2.4.4 Data Quality

Data collectedby Canonie in 1990 did not meet NAVY Level D or EPA's CLP reporting requirements.
As such, quality control data for precision, accuracy, representativeness, completeness, and
comparability (PARCC) for laboratory and field data were not reported.

PCB Data

Data precision could not be validated for the 1990 PCB data, especially for samples reportedwith high
(greater than 0.5 ppm) detectionlimits for the Aroclors and the SVOCs. Fifty of the 134 samples in the
data pool were reported with a detectionlimit of 0.5 or greater for non-detect PCB samples. Thirty-eight
of the 134 samples analyzed had detection limits for PCB samples greater than 1.0 ppm (Figure 2-9).

Thallium Data

Data summarized in the Tables of the 1990 Canonie report were not correct. The laboratory analysis
mis-reported sodium concentrations as thallium.
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Bis-2(ethylhexyl)phthalate Data

Laboratory quality control sample results were reported by only one out of the three laboratories that
analyzed for SVOC for the 1990 samples. The reporting laboratory had detected bis-EHP in the
laboratory blanks m significant concentrations (as high as 0.66 ppm). This indicates that bis-EHP was a
laboratory contaminant rather than a contaminant at the site.

Oil andPetroleum Hydrocarbon Data

Historical site use information indicates that paint thinners were stored and PCB oils used as herbicides.

Current site conditions show visual oily patches on surface soil. Previous investigation did not analyze
for oil and paint thinner; hence the sample analysis is considered incomplete. Furthermore, results

collected cannot be compared to site use data for paint thinners and oil; hence historical investigation
data is not comparable to chemical-use information.
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Figure 2-8 Site 16 - Average Concentration of Total PCBs* at Various Sample Depth
(Total of 135 Samples)
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Figure 2-9 Site 16 - Distribution of PCB Concentrations(Total of 135 Samples)
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2.5 STREAMLINED RISK EVALUATION

The chemicals of concern, lead and PCBs, are distributed in residual surface soil at Site 16 at
concentrations exceeding their respective PRGs. The residential/industrial CAL-Modified soil PRGs for
lead are 130/250-400 ppm, while the residential/industrial soil PRG for PCB are 0.066/0.34 ppm. The
PRGs are health-based concentrations that correspondto either a one-in-one-million(106) cancer risk or
chronic hazard quotient of one, whichever is lower. The conceptual site model (CSM) used to develop
health risk-based PRGs for soil were based on incidental ingestion and dermal contact exposure pathways
for 30-years occupancy by on-site residents (residential) or worker (industrial) of residual chemical-
affected soil. Other exposure pathways not used in the PRG CSM that may be applicable to Site 16
include(a) potential ecological concernand (b) fugitive dust to downwind offsite areas.

The Conceptual Site Model (CSM) for current and future use scenarios for Site 16, shownin Figure 2-10,
indicatesthe following:

Source areas

Current source areas include surface soil containing over 300 ppm lead and/or 1.0 ppm total PCBs.
However,most of the area is covered with runway perforated steel plates.

Future source areas (post removal action) should contain residual surface soil containing an average of
less than 130 ppm lead and/or less than 0.34 ppm total PCBs without the perforated runway steel plates.

Exposure Pathways

Current exposure pathways include on-siteincidental ingestion and dermal contact by workers and off-
site fugitive dust inhalation (minimizedby the runway steel plates and oil on the surface soil) and
ecologicalimpacts from surface soil erosion through storm drams to the San Francisco Bay.
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Future exposure pathway (post removal action) may include onsite and offsite fugitive dust, incidental
ingestion (and on-site pica activity for residential use only), dermal contact, impact to groundwater,
storm water impact, and ecological concerns.

Potential Receptors

Current potential receptors include onsite workers, downwind off-site residents, nearby schools and
workers, and San Francisco Bay fauna and flora.

Future potential receptors include on-site workers or residents, down-windoff-site residents,nearby
schools and workers, and San Francisco Bay fauna and flora.

Removalof surface soil containing elevated concentrations of lead and PCBs may reduce the cancer risk
for future unrestricted use of Site 16 by one to two orders of magnitude (10 to 100 times).

2.5.1 Previous Risk Assessments and Evaluations

No previous risk assessments have been conducted for Site 16. Conditions at the site meet the following
NCP requirements for a removalaction (40 CFR 300.415(b)(2)). The criteriathat are applicable include:

_' (i) Actual or potential exposure to nearby human populations, animals, or the food chain
from hazardous substances or pollutants or contaminants.

(iv) High levels of hazardous substances or pollutants or contaminants in soils largely at or
near the surface, that may migrate.

(v) Weather conditions that may cause hazardous substances or pollutants or contaminants
to migrate or be released.

2.5.2 Health Effects of Lead and PCBs on the Human Population and Environment

Lead

Chronic exposure to lead generally results in 90% accumulation in the bones. Lead impairs the
formation of red blood cells largely by inhibitinghemsynthetaseand d-ala-dehydratase. Chronic lead
poisoning results in anemia and lead encephalopathy. Symptoms include headache, giddiness, insomnia,
amblyopia, deafness, depression, stupor, tremor, mania, delirium, convulsions, paralysis, ataxia, and
coma. A neuromuscular syndrome called "leadpalsy" may be evident. Acute toxicity is most common
in young children with history of pica. Anorexia,vomiting, malaise, or convulsions due to increased
intracranial pressure may occur. May leave permanent brain damage if blood lead is increased above
0.05%. Chronic toxicity is shown in childrenby weight loss, weakness, or anemia. Lead poisoning in
adults is usually occupational due mainly to inhalation of lead dust or fumes. Wristdrop and colic rarely
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PCBs

PCBs are highlypersistent and bio-accumtdate as pollutants. Chronic toxicity to the liver from long-term
exposure is reported. At high doses, it causes suppression of the immune system, reproductive
dysfunction,birth defects, and liver tumors. It is a suspected carcinogen.

Toxic effects in humans include chloracne, pigmentation of skin and nails, excessive eye discharge,
swelling of eyelids, distractive hair follicles, gastrointestinal disturbances. Toxic symptoms in animals
include hepatocellular carcinoma, hypertrophy of the liver, adenofibrosis, weightand hair loss, mouth
and eyelid edema, acneform lesions, decreased hemoglobinand hematocrit, gastric mucosal ulceration,

•and reducedability to reproduce. PCBs may reasonably be anticipated to be carcinogens.

2.5.3 DocumentedExposure Pathways

No pathway has been documentedfor Site 16.

2.5.4 Sensitive Population

Sensitivepopulations at this site include childrenat the neighboringEncinal High School and the only
sensitiveendangered species on NAS, Alameda, the California least tern (Sterna albifrons browni).
Other sensitive species lists compiledfor the San Francisco Bay must be consideredbecause of
stormwater impacts on the bay.
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3.0 IDENTIFICATION OF SOIL REMOVAL ACTION OBJECTIVES

3.1 STATUTORY FRAMEWORK

This removal action is taken pursuant to CERCLA and the NCP under the delegatedauthority of the Office
of the Presidentof the UnitedStatesby Executive Orders 12080 and 12580. These orders to provide the U.S.
Department of the Navy with authorization are non-time-critical because a six-month planning period was
available from the time the removal action was determined to be necessary before the initiation of removal
actions.

This EE/CA/RAW complies with the requirements of CERCLA, SARA, NCP at 40 CFR Part 300, DERP
at 10 USC Sec. 2701, et seq., and EO 12580. This EE/CAfRAW is being pursued under 40 CFR Part
300.415(b)(2):

(i) Actual or potential exposure to nearby human populations, animals, or the food chain from
hazardous substances or pollutants or contaminants

(iv) High levels of hazardous substances or pollutants or contaminants in soils largely at or near
the surface, that may migrate

(v) Weather conditions that may cause hazardous substances or pollutants or contaminants to
migrate or be released

The requirements for this EE/CA/RAW and its mandated public comment period provide opportunity for
public input to the cleanup process. The entire process is also governed by the NAS Alameda FFA signed
by the DON, EPA, DTSC (formerly Department of Health Services (DHS)), and SFBRWQCB.

3.2 DETERMINATION OF REMOVAL SCOPE

The physicalremovaland treatmentof PCB-and lead-contaminatedsoil are not anticipated to exceed 1 month
in durationat a cost not in excess of $600,000. The mediumthat will be subject to a removal action consists
of soils contaimngPCBs above 1 ppm and lead above 300 ppm.

This removal action does not attempt to remediate other contamination at the site, such as dissolved
components in groundwater. This removal action would minimize the need for other removal actions
(restarts) to protect health, welfare, and the environment prior to implementation of the final remedial
treatment chosen through the RFFS process.



3.2.1 RecommendedAction Levels

Three types of Action Level were considered for this EE/CA/RAW: Removal Action Level; Average
ResidualLevel;and TreatmentLevel. The RemovalAction Level is the concentration above whichis subject
to remediation under this EE/CA/RAW. The average residual level is the average concentration in residual
soil following completion of removal action. The treatment level is the concentration in soil followingsoil
treatment for on-site replacement at the site.

The recommended Removal Action Level for lead is 300 ppm. However, as a result of the distribution of
lead in soil at the site, Average Residual Level of lead following soil removal is projected at less than 130
ppm (seeTable 3-1). Any soil treatment and placement of treated soil at the site will also be no greater than
the Average Residual Lead concentration of 130 ppm (Residential PRG). Similarly, the Removal Level for
PCBs is 1.0ppm. However, based on the historical PCB distribution at Site 16, the Average Residual Level
of PCB is projectedto be between0.066 - 0.34 ppm (residential and industrial PRG for Aroclor 1260). The
recommendedTreatment Level for PCB for onsite placement is 0.34 ppm (industrial PRG).

3.3 DETERMINATION OF REMOVAL SCHEDULE

The schedule for the contaminated soil removal action to be conducted within Site 16 have been developed
as part of an EE/CAApproval Memorandum. A preliminary schedule was presented as part of the Approval
Memorandum. The schedule for the above referenced removal actions is presented in Figure 3-1. An
Implementation Work Plan will be prepared containing details of schedule, health, safety, and engineering
controls for the selected removal action alternative.

3.4 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The NCP states, "Removal actions . . . shall to the extentpracticableconsideringthe exigencies of the
situation, attain applicableor relevant and appropriaterequirementsunder federalenvironmentalor state
environmentalor facility citing laws." [40 CFR 300.415(i)]

,: The evaluation of applicable or relevant and appropriate requirements for this EE/CA can be found in
Appendix B. The following sections provide an overview of the ARARs process and a summary of those
ARARs that potentially.affect the developmentof removalaction objectives.

Statutory and regulatory ARARs that will affect the handling, treatment, and final disposition of media
containing contaminants of concernidentifiedat the Site 16 include:

Federal
• SARA
• TSCA
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Table 3-1

Site 16 - Action Level Summary

PROPOSED PROJECTED AVEI_AGE GOAL OF

CONTAMINANTS PURPOSE REMOVAL RESIDUAL TREATMENT
ACTION LEVEL LEVEL FOR ON-SITE PLACEMENT

LEAD

PRIMARY CAL PRG Commercial CAL PRG Residential (130 ppm) (1) CAL PRG Residential (130 ppm)

ARARS (250 - 400 ppm) 1(2) Title 22 STLC (Soluble < 5 m_,/L)

PCB

q

PRIMARY TSCA Clean (1,0 ppm) EPA PRG Residential (0.066 ppm) EPA PRG Commercial (0.34 ppm)

ARARS EPA PRG Commercial (0.34 ppm)

, 3-3
Date: 06/19/95
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Figure 3-1
Site 16 EE/CA Schedule

NAS Alameda
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• 40 CFR part 50
• 40 CFR part 264

State of California and Local Agencies
• CCR Title 22
• CCR Title 23
• CCR Title 8
• CCR Title 14
• Bay Area Air Quality Management District Regulations

Primary ARARS used to assess removal action goals are summarized in Table 3-1, and include:

Federal

• USEPA guidance for clean-up of PCB-affected sites
• USEPA Region IX PRGs
• USEPA discretionary guidance for site-specific clean-up of PCBs

State of California
• PRGs

APPLICABLE AND RELEVANT ARARs

The followingfederal regulations are identified as potential ARARs for the removal action at TSTA:

Subchapter R - Toxic Substances Control Act, 40 CFR Part 761 -Polychlorinated Biphenyls
Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions. Lists the
requirements for the handling and cleanup of PCBs. Requires that any PCB-contaminated soil be
handledand disposed of in accordance with 40 CFR 761. If soil is removed, the soil used to replace
the excavation must contain less than 1ppm PCB.

40 CFR Part 50 - National Primary and Secondary Ambient Air Quality Standards. Lists the
ambient air quality standards for particulate matter for 24 hours (150 micrograms per cubic meter)
and the annual arithmetic mean average (50 micrograms per cubic meter). The standards are
measured as PM10 and are applicable for excavation or other activities that may generate air
emissions (e.g., fugitive dust). Air monitoring may be required to ensure that air quality is not
impacted.

CCR Title 22 - Social Security, Division 4.5 - Environmental Health Standards for the
Management of Hazardous Waste. This Title represents the State Resource Conservation and
Recovery Act (RCRA) regulations authorized under USEPA; therefore, it is considereda potential
federalARAR. The chaptersof this Title discuss the proper characterization, handling, and disposal
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of any hazardous waste identifiedor generated at the site. Chapter 18 identifieshazardous wastes
that are restricted from land disposal and defines those limited circumstances under which an
otherwiseprohibitedwaste may continueto be land disposed. The requirements of this chapter shall
not affect the availability of a waiver under Section 121(d)(4) of CERCLA.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Section
66268.29 lists PCB waste as being restricted from land disposal. Section 66268.41 and 66268.43 list
treatment standards and/or waste concentration limits for land-disposal of contaminants including PCBs.
It should be noted that although TSTA soils contain detectable concentrations of PCB, the concentrations
of the samples analyzed are well below hazardous waste criteria promulgated in this regulation.
Nevertheless, the products generated by remedial actions may have concentrations of COCs that exceed
hazardous waste criteria.

CCR Title 23 - State Water Resources Control Board, Chapter 15 -Discharge of Waste to Land. This
Title/Chapter include regulations which pertain to water quality aspects of waste discharge to land and in
particularthe requirements for waste treatment and storage that will effect how the proposed TSTA is to be
constructed.

Bay Area Air Quality Management Regulations. The Bay Area Air Quality Management District
Regulation 2 requires that permits be obtained for treatment of PCBs. Regulation 6 restricts

particulate emissions. Regulation 11, Rule 1 restricts emissions of particulate containing lead.

_w' CCR Title 8 - General Industry Safety Order. This Title represents the state occupational health
and safety regulations. Section 5155 limits 8-hour time-weighted averages for nuisance dust to 10
milligrams per cubic meter and Section 5216 limits 8-hour time weighted averages for lead emissions
to 50 micrograms per cubic meter.

TO-BE CONSIDERED ARARS

To-be considered regulations and/or guidance documents consideredpertinent to the removal action
at the TSTA are identifiedbelow. These documents were used in the developmentof removal action
alternatives and contaminant action levels.

California Health and Safety Code. Senate Bill 1706 recently amendedthe California Health and
Safety Code. Specifically, Sections25356.1 and 25358.9 were amended, and Section 25323.1 was
added. Substantiveprovisions of the amendmentsinclude the conditionsand requirements for which
preparation of a removalaction workplan (RAW) is applicable for non-emergencyremoval actions.
The removal action work plan shall include a description of the on-sitecontamination, the goals to
be achievedby the removal action, any alternative removal actions that were consideredand rejected
and the basis for that rejection, and a detailed engineeringplan. Compliance with these provisions
is summarized below:

_' 3-7



Requirement Documentation
Description of On-site EE/CA - Section 2.0

Contamination
RemovalAction Goals EE/CA - Section 3.0
Alternatives Considered EE/CA - Section 4.0

and Rejected
Identification of Removal EE/CA - Section 5.0

Action

Detailed EngineeringPlan EE/CA - Section 6 and ImplementationWork Plan

USEPA Region IX PRGs [USEPA1995]. These PRGs arerisk-based values used to predict single-
contaminantrisks for specific media. While these values do not represent stringent cleanup criteria,
they are a useful tool in screeningdata to identify contaminants that should be evaluated in greater
detail. A PRG residential scenario of 400 ppm is established for lead. A PRG residentialscenario
of 66 parts per billion (ppb) and a commercialscenario of 340 ppb is established for Aroclor 1260.
PRGs for the other site Aroclors detectedat the site allow higher concentrations.

Guidance on Remedial Actions for Superfund Sites with PCB Contamination [USEPA 1990].
This document recommendsa 1 ppm soil action level for PCB when remediating contaminated soils
for residential land use. The action level is determined by a risk-based calculation that considers
ingestion, inhalation, and dermal contact as the exposure pathways.

CAL-EPA PRGs. The CAL-EPA has different PRGs for lead, which are risk-basedvalues used to
predict single-contaminant risks for specific media. While these values do not represent stringent
cleanup criteria, they are a useful tool in screening data to identify contaminants that should be
evaluated in greater detail. A PRG residential scenario of 130 ppm and 250 - 400 ppm industrial
scenarioare establishedfor lead. However, these levels are subject to revision based on site-specific
conditions and the extent of the lead problem at the site.

40 CFR Part 264 - Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities, Subpart S Corrective Action for Waste Management Units.

This subpart describes requirements for USEPA oversight and discretionary authority for
construction of Corrective Action Management Units (CAMU). Although not directly applicable
to the TSTA Area, as soilat siteis not a hazardous waste or a RCRA waste, the standards in this sub-
part were applied to the construction of the TSTA.

CCR Title 22 - Social Security, Division 4.5 - Environmental Health Standards for the
Management of Hazardous Waste. Requirements of Article 15.5, are similar in content and
relevancy to the requirements of 40 CFR Part 264 as pertains to the construction of a TSTA; as
detailedpreviously.

CCR Title 14 - Natural Resources, Division 7-California Waste Management Board, Chapter



J

3- Minimum Standards for Waste Management and Chapter 5- Enforcement of Solid Waste
Management Standards and Administration of Permits. This Title and Chapters set forth
requirements for closure, post-closure, and certification workplans and work to be conducted for
closing landfills. These requirements would be applicable and relevant to the on-site disposal
alternative, at the West Beach Landfill, if this alternative was selected.

3.5 REMOVAL ACTION OBJECTIVES

The specific objectives of the removal are as follows:

• Removalof soils contaminated with PCBs above 1 ppm and lead above 300 ppm.

• Residual soil testing to verify residual PCB less than 0.34 ppm and lead less than
130 ppm.

• On-site treatment and disposal of contaminated soil; specifically, the removal of
PCB, lead, and decompositionproducts from the soil in accordance with accepted
ARARs.

• Reduction of the health risk of Site 16to allow for unrestricted future use.

• Remediation and reuse NAS Alameda of treated soils generated by the removal
action.

• Completionof these actions without undue interference to the active base operation.

• Completion of these actions in the shortest practical time period.
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4.0 IDENTIFICATION AND SCREENING OF GENERAL REMOVAL ACTIONS AND
TECHNOLOGIES

To achieve the removal action objectives described in Section 3.5, site-specific data from the site
characterization were reviewed so that potential alternatives could be identified, developed, and
evaluated. The removalaction alternative developmentand evaluation process proceeded as follows:
First, applicable general removal actions and technologies were identifiedand screened with respect
to site-specific data. Second, candidate removal actions were developed from the initial screening.
Third, the alternatives were evaluated based on effectiveness, implementability, and cost and
compared with one another to identify a preferred alternative. Section 4.1 summarizes the general
removalactionsand treatment technologies that were identified and screened for this removal action.
The removal action alternatives are developedin Section 4.2 and evaluated in Section4.3.

Alternatives are evaluated assuming PCB and lead contamination only. Other organic compounds
and inorganic products were not identifiedas primary contaminants in previous investigations and
are not considered within the scope of this removal action. Other compoundsnot addressed as part
of this removal action will be evaluated as part of the RI/FS for the NAS Alameda Complex. An

initialdiscussion of potential alternatives and applicable technologies in this section will be followed
by a more detailed analysis of the four selected options including their effectiveness,
implementability,and cost.

The effectiveness criteria used were the following: (a) protection of human health and the
environment; (b) ability to achieve the target cleanup levels; in other words reduction of toxicity,
mobility, or volume through the removal action; (c) compliancewith ARARs and other guidance;
and (d) long- and short-termeffectiveness of the altemative.

The implementability criteria were the following: (a) technical feasibility, including commercial
availability; (b) administrative feasibility; (c) availability of services and materials; and (d)
regulatory agency and public acceptance.

The cost evaluation of each altemative is based upon estimates of capital costs and operation and
maintenance costs.



4.1 IDENTIFICATION OF POTENTIAL TECHNOLOGIES

Potentialtechnologies are those which are appropriate for the site contaminants and may achieve the
specific objectives, but may not necessarily be technically effective, successfully implementable,or
cost-effective. A wide range of potential technologies was initially considered to ensure that no
reasonablealternative was overlooked. Six general removal actions which may be applicableto Site
16 were considered based on the screening criteria defined above. The waste treatment processes
associated with each removal action were also evaluated based on their technical feasibility and
effectiveness. The general removal action and technologies/processes that were screened are shown
in Tables 4-1 and 4-2. If any of the potential technologies options failed the technical feasibility,
effectiveness, or implementabilitycriteria, it was dropped from further consideration. The last two
columns of Table 4-1 show the initial screening decisionand the basis for each remedial technology
considered. A detailed descriptionof the screenedtechnologies is presented in Appendix C.



Table 4-1

GENERAL REMOVAl ACTION AND TECHNOLOGY SCREENING SUMMARY
SITE 16 - CANS - 2 AREA

3eneral Response Remedial Teclmology Estimate InitialScreening

,,_,cfiorv'Process /Process Effectiveness lmplementabili_ Cost Decision Comments

qo Action No Action Low Good Low Consider Serves as baseline, contaminants remain indefinitely

lnstilutional Deed Restrictions Low Good Low Eliminate Minimal protection to human health and the
Controls Fencing Low Good Low Eliminate environment, not permanent soil remediation solution

Containment Capping Low Good Low Consider These actions prevent exposure and further migration
Actions Vertical Barriers Low Moderate Moderate Eliminate however, they provide only limited protection to

Horizontal Barriers Low Moderate Moderate Eliminate human health and the environment and limit future
Surface Controls Low Good Low Eliminate land use

_,emoval/Disposal Excavation t]igh Good Moderate Consider Effective, easy to implement
Actions On-Site Backfill lvloderate Moderate Low Consider Community resistance

Class I Disposal l ligh Good High Consider Can pretreat for lead and PCBs prior to disposal
Class II Disposal Moderate Good Moderate Consider Case by case acceptanc€ of waste
Class II1Disposal Low Difficult Low Eliminate Soils do not meet stringentfacility acceptance criteria
Recycler Low b Difficult Low Eliminate Lead and PCB concentrations too high for acceptance

InSitu Action Solidification/Stabilization Moderate Moderate Low Consider Immobilizes lead may immobilize PCBs
Aerobic Bioremediation Low , Moderate Moderate Eliminate Not proven effective for all PCBs, not effective for lead
Anaerobic Bioremedialion Low Difficult Moderate Eliminate Not feasible in shallow soil (<2 1_bgs) nor for lead
Vitrification High ' Difficult Very High Eli0ainate Complex technology, very high cost,t

Ex Situ Actions Soil Washing Moderate Moderate Moderate Consider Effective for removing lead and potential PCBs
Acid Washing Moderate Moderate Moderate Consider Effective for removing lead, not effective for PCBs
Solvent Extraction Moderate Moderate Moderate Co'nsider Effective for rmnoving PCBs and potentially lead
Slurry-phase Bioremediafion Moder_ato Moderate Moderate Consider Effective for removing PCBs, not effective for lead
ControlledSolid-phaseBiotteatment Low Difficult Low Eliminate Not effective for lead, lead toxic to microbes
White-rot Fungus Low Difficult Moderate l_liminate Not proven technology, not €ffective for lead
Solidification/Stabilization Moderate Moderate Moderate Eliminate In-Situ morn cost effective
Chemical Dechlorination Low Difficult lligh Eliminate Effective for PCBs, not effective for lead

Ultrasonic Detoxification Low Difficult High Eliminate Not proven technology, nc,teffeclive for lead
Incineration Moderate Good lligh Eliminate Proven for PCBs, but not lead, very high costs
Thermal Desorption Moderate ' Difficult Moderate Eliminate Proven for PCBs not lead, difficult for site-specific soil

Pyroplasmic Low Difficult ttiglh Eliminate Not effective for solid wts!es or lead
Photo Dehalogenation High Good Mo_:lerate Consider Effective for PCBs, not effective for lead

I
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NAVAL AIR STATION, ALAMEDA
07/10/95 SITE 16 - CANS-2 AREA TABLE 4-2
' WASTE TREATMENT PROCESS SCREENING

_Proj. #: 95A1601

General Contaminant General Contaminant

Response Treatment Process Treated Response Treatment Process Treated

Action PCB Metal Action PCB Metal

Institutional

No Action Do Nothing Control Natural Attenuation •
Actions

Contaminment Cappin_l • • Removal &
Actions Disposal Excavation & Land Disposal • •

Encapsulation • • Actions

i Electrol,(tic Recovery Techniques • Dehalogenation •

Air Strippin 9 & Steam Stripping • Ozonation

Evaporation Evaporation

In-Situ Physical and Chemical Fixation • • Physical & Chemical Fixation • •

Treatment •
Aerobic Process Liquid-iniection IncinerationActions

Anaerobic di_lestion Rotary Kilns Incineration •

Enzymatic Treatment Fiuidzed Bed Thermal Oxidation

Thermal Desorption • Wet Oxidation

Detoxification • Pyrolysis •

Activated Carbon Adsorption • Ex-Situ Supercritical Fluid Extraction

Distillation Treatment Plasma SystemActions

Electrolytica Recovery Techniques • Incineration •

Hydrolysis Catalytic Incineration

Ion Exchan_le • Aerobic Process •

Ex-Situ • •
Treatment Solvent Extraction Surfactant Washin_l

Actions
Membrane Separation Technolqy Abaerobic Di_lestion

Air Stripping & Steam Strippin_l • Enzymatic Treatment

Freeze Crystallization Photolysis •

Filtration and Separation • • Chemical Oxidation & Reduction

Chemical Precipitatoin • Termal Desorpation •

Thin-film Evaporation Detoxification •

References:

_. EPADocument,1993; RamediationTechnologiesScreeningMatrixandReferenceGuide,VersionI.

2. DHS/TSCDThirdBiennialReport,1986; AlternativeTechnologies for RecyclingandTreatmentof HazardousWastes

3. Freeman.HarryM.; StandardHandbookof HazardousWasteTreatmentandDisposal
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4.2 DEVELOPMENT OF REMOVAL ACTION ALTERNATIVES

Following the screening of general removal actions and technologies, demonstrated and potentially
applicable technologies were considered from the screened generalized classes of removal action
alternatives for the soils at Site 16. These classes include:

* No Action

* ContainmentActions
- Capping

* Removaland Disposal Actions
- Excavation
- On-Site Disposal
- Class I Facility Disposal
- Class II Facility Disposal

* In-Situ Treatment Actions

- Solidificationor Stabilization (Fixation)

* Ex-Situ Treatment Actions

_' - Soil Washing
- Acid Washing
- Solvent Extraction

- Slurry-phase Bioremediation
- Photolytic dehalogenation
- GAC Adsorption
- Clarification/Filtration

The technologies within the classes may not individually satisfy the site-specific removal action
objectives. It was thus necessary to assemble and group them to form site-specific removal action
alternatives. Certain technologies are necessarily associated with other technologies. For example,
depending on the concentration of constituents in the excavated soils and the applicability of Land
Disposal Requirements (LDRs), excavated soils may require treatment before disposal. The
following specffic removal action alternatives were assembled for remediating soils at Site 16 at
NAS Alameda based on the results of the technologies screening:

Alternative 1 - No Action

Alternative 2 - On-SiteTreatment with Solvent Extraction and Acid Washing
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Alternative 3 - Off-Site Disposal at a Class II Landfill

Alternative 4 - Disposal at NAS Site 2 (West Beach Landfill)

4.2.1 DescriptionofRemovalAlternatives

Alternative1: NoAction

Alternative 1 is to leave the site as is, to take no action affecting the contaminants, and not
to conduct periodic inspectionor monitoring of ambient air and groundwater.

Alternative 2 Excavation, Soil Washing and/or Solvent Extraction

Alternative2 is to remove soil containingPCB concentrationsexceeding1.0 ppmand total
leadconcentrationsexceeding300 ppm;separate PCBs from soil throughsurfactant washing
or solvent extraction; and remove soluble lead through on-site soil washing or if necessary

acid washing. PCBs in wash water or solvent would be destroyed by UV oxidationor
removed in beds of granular activated carbon (GAC) adsorbers. Lead removed from the
metal solubilizationprocess is disposedof off-site. Treated soil is disposed of on-site by

_' replacing in the excavation area.

Alternative 3: Excavation and Class II Off-Site Disposal

Alternative 3 is to remove soil containing PCB concentrations exceeding 1.0ppm and total
leadconcentrationsexceeding300 ppm and to dispose of the excavated soil at a Class II land
disposal facility. Soil removed from the site would be replaced with clean fill soil.

Alternative 4: Excavation and Disposal at NAS Site 2 (West Beach Landfill)

Alternative 4 is to move the soil from Site 16 to an new engineered fill to be constructed at
the West Beach Landfill, Site 2, This may be the permanent location of the new fill or the
location may have to be moved to incorporate the fill into the final closure of the West
Beach Landfall;if requiredby the Site 2 Closure Plan (as yet to be prepared). Soil removed
from the site would be replaced with clean fill soil.



4.4 EVALUATION OF REMOVAL ACTION ALTERNATIVES

EvaluationCriteria

The identified removal action altematives are evaluated based on three criteria: (1) effectiveness; (2)
implementability;and (3) estimatedcosts.

Effectiveness

The effectiveness of an alternative refers to its ability to meet the cleanup objectives within the scope of the
removal action. These objectives include: (1) overall protection of public health, community, and the
environment; (2) ability to achieve the target cleanup levels; (3) reduction of toxicity, mobility, or volume
through treatment; (4) long-term effectiveness and permanence; and (5) system reliability/maintainability.
The preference of each treatment option over land disposal alternatives, where practicable treatment
technologiesare available is also considered.

Implementability

The implementability criteria encompass: (1) technical feasibility; (2) administrative feasibility of
implementing a particular alternative; (3) availability of various services and materials required; and (4)
regulatory agency and communityacceptance. Technical feasibility was used to eliminatethose alternatives
that are clearly impractical at the TSTA. Administrative feasibility evaluates those activities needed to
coordinate with other offices and agencies such as permits and waivers.

Cost

Each removal action alternative is evaluated to determineits projected costs. The evaluation compares each
alternative'scapital, operations and maintenance (O&M) costs. For Alternatives 2 and 3 the removal action
alternative can be implemented in a relatively short period of time and associated O&M are negligible.
These costs are prepared using many sources and include vendor estimates, disposal facility fees, and
estimates for similar projects.
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4.4 REMOVAL ACTION ALTERNATIVES

The preliminary screening resulted in four alternatives, including the no-action alternative. The analysis of
each removal action alternative consists of a description of the alternative, followedby an evaluation based
on its relative effectiveness, implementability,and estimated cost.

4.5 REMOVAL ACTION ALTERNATIVES

The preliminary screening resulted in four alternatives, including the no-action alternative. The analysis of
each removal action alternative consists of a description of the alternative, followed by an evaluation based
on its relative effectiveness, implementability,and estimated cost.

4.5.1 Alternative 1: No Action

Description
This removal action alternative is retained for analysis to provide a basis for comparison with other

alternatives. For this alternative, no remedial activities would be implemented at the TSTA Area at NAS
Alameda. Table 4-3 provides a detailed evaluation of this alternative.



Date: 5/15/97

Table 4-3
Alternative 1: No Action

Detailed Evaluation

EVALUATION CRITERIA EVALUATION

No action involves no excavation or handling materials. Therefore, site workers
require no protective equipment and there is no risk to the community from

Overall Protection excavation and transportation of contaminated materials. There are potential
potential long term risks for migration of contaminants with deterioration of the cover
and rain water collection system

_n
_n Compliance with ARARs Potential ARARsare not metuJ
z
_J
>_
_- Long-term Effectiveness Does not comply with ARARs. Since contaminants are not removed from theu
ua and Permanence soil, future migration of contaminants is likely.La=
U=
UJ

Reduction in Toxicity, Mobility, No treatment is involved. Thus, there is no reduction in toxicity, mobility or
or Volume through Treatment volume of contaminants at the site.

System Reliability/Maintainability No treatment system is required.

Technical Feasibility Technically feasible.

_. Not administratively feasible since the alternative is not acceptable to regulatory
== Administrative Feasibility agencies and is only used for comparative purpose.

z
ILl
_E
uJ
-J Availability of Services and No services and materials are required to implement this alternative.o.

_ Materials

Regulatory Agency/ Acceptance to regulatory agencies is doubtful.
Community Acceptance

- Engineering No Cost has been associated with this alternative.- Capital

- Operation & Maintenance (O&M)
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4.4.2 Alternative 2: Excavation, Soil Washing and/or Solvent Extraction

Description
This alternative consists of soil excavationandon-site soil washingto separatethe PCBs and lead and, if
necessary,metal solubilizationto remove lead from the soil. Surfactant or solvent solutionswill be added
to PCB- andlead-affectedsoil. The aqueousphasewith high concentrationsof the PCBs contaminantsis
either photolyticallytreated by UV oxidationor passedthroughbeds of granular activatedcarbon (GAC) to
removethe PCBs. If necessary, the soil will be further acid-washedto solubilize the lead with subsequent
precipitation. Precipitatedlead is disposedof at a Class I landfill. Figure4-1 showsthegeneralprocess for
this alternative, Evaluations of the technical feasibility and implementabilityof this alternative are
summarizedin Table 4-4.

Excavation
Soilswouldbe excavatedand hauled using conventionalearthwork equipment such as a backhoe, bulldozers,
and trucks. Few obstructions to excavation are likely, since excavation will be shallow (limited to 1 foot
bgs). Activities associated with soil excavation includethe following:

* Mobilization and Site Preparation. Mobilization consists of all activities associated with
mobilizing equipmentfor Site 16and preparing staging areas.

Site preparation activities include removing perforated runway plates, decommissioning
utilities, removingnecessaryportions of site fencing, destroying all monitoring wells located
within the excavated area, setting up the on-site soil washing treatment system, and
performingthe preliminaryearthwork necessary for excavation. Sitepreparation work also
includes constructing a temporary chain-link fence, with gates, around the proposed
excavation area to prevent unauthorized access to the work area.

* Excavation. The contaminated soil is excavated using a backhoe or other earthwork
equipment. Soil is removed from the excavation and temporarily stockpiled on visqeen at
an adjacent area. The soil is subsequently transferred to a designated area and stockpiled
for on-site soil treatment activities. Excavated concrete or asphalt pavement is stockpiled
separately, sampled, analyzed, and disposed of at a concrete recycling or landfill facility.

* Sampling. Verification sampling includes sampling of the excavated area and
supplementary EE/CA sampling of the eastern boundary with historically reported high
detection-limitPCB data. Screeninglevel sampling will be conducted after the agreed-upon
extent of excavation has been attained to assess if additional excavation is required. On
completing the excavation, final confirmation sampling will be conducted for verification.
The final confirmation samples will assess the residual concentrations in the soil of total
petroleum hydrocarbons, PCBs and lead for RI/FS risk assessment purposes. It is assumed
that for screening level sampling and final confirmation sampling one sample will be
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collected per approximately 2500 square feet of excavation.

* Backfill and Compaction. When the treatment is completed, the excavated area will be
backfilledand compactedwith the treated soil. All groundwater monitoring wells destroyed
prior to excavation will be replaced. After the backfill, compaction, and well installations
are completed, the removal action for Site 16will be complete.

Soil Washing with Surfactant or Solvent Extraction
Soil washing is accomplished by washing the soil with surfactant or solvent to extract the PCBs and lead.
Contaminantssorbed onto soilparticles are separated from soil in an aqueous-based system. The liquid-PCB
containing phase is passed through either a GAC or a UV oxidizer to remove or breakdown the PCB. The
liquid surfactant or solvent can be recycled through reflux. The slurry soil phase is either resuspended or
treated with acid solution to solubilize the lead. Soluble lead is precipitated chemically and packed in
containers for off-site landfill disposal. The remaining slurry suspension is dewatered by centrifugation or
filter press. The dewatered soil will be tested for PCBs and lead and confirmed to meet treatment action
levelsandsolublelead level. Soil containing lead at 130 ppm or less, or PCB at 0.34 ppm, will be stockpiled
for replacement on-site.
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Table 4-4
Alternative 2: Excavation.SoilWashinaAnd/or Solvent Extraction

Detailed Fvaluatioq

EVALUATION CRITERIA EVALUATION

Soil washing with surfactants or solvent has been proven to reduce PCB levels in soils to 1.0 mg/kg
Metal solubilization of lead and subsequent removal by precipitation have also been shown to remove
lead. If an appropriate technology for PCB is demonstrated by treatability studies, treating soil

Overall Protection will reduce potential adverse impacts to site workers and the public

Potential environmental impacts during implementation can be minimized by engineered controls.
Excavation poses a potential health and safety risk to site workers through skin
contact and air emissions. Personal protective equipment, at a level

commensurate with the contaminants involved, is normally required during
excavation operations.

z

'" Compliance with ARARs Potential ARARsare met to the extent practicable if contaminants are reduced to clean-up levels
t--
U
uJ

u_u_ Long-term Effectiveness Successful implementation of this alternative provides an adequate degree of protection to
"' and Permanence both human health and the environment on a long-term basis.

ReducUon in Toxicity, Mobility, This alternative reduces significantly the total amount of contaminants, the amount of contaminants

or Volume through Treatment available to migrate, and the volume of contaminated soil. However, the remaining lead in treated soil
may be more soluble, but with less impact due to reduced quantities.

_gl iv System Reliability/Maintainability Prior to implemenUng this alternative demonstration via treatability studies must be conducted
to demonstrate probability of achievement of P(_ clean-up levels

The excavation aspect of this alternative is implemontable and site conditions
Technical Feasibility are generally favorable. Soil washing and acid washing are commonly

applied technologies that can implemented on-site.

Administrative Feasibility Site mobilization and setting up of this alternative may require more space for

_ operation. Permits would be required for discharge and treatment.
-J Equipment and skilled or knowledgeable personnel required for implementation==
< are available. Personnel specifically trained in soil washing or solventh-
z extraction operaUons would be required on-site. Water would be required on-site

Availability of Services and for contamination control (e.g., dust suppression) and treatment activities.
Materials Shouldwater not be readily available (e.g., nearby hydrant), water would have too.

_ be brought in by truck. Other resources, such as electricity are available on-site,
whereas, telephone, and fuel would be provided by mobile sources. Off-site
disposal capacity and anahJticalcapabilities are readily available.

On-site disposal of treated soil is anticipated to be acceptable to the regulatory
Regulatory Agency/ agencies and the community because this alternative reduces contaminant
Community Acceptance toxicity, volume, and mobility. In addition, no air emissions are produced using

this treatment process.

F- - Engineering $250,000
O - Capital $1,250,000L_

- OperaUon & Maintenance (O&M) $O
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4.4.3 Alternative 3: Excavation and Class II Off-Site Disposal

Description
This alternativerequiresthat soil be excavated,transported,and disposed of at an off-site Class II facility.
The process for this alternativeis as shown in Figure 4-2 Evaluation of the technical feasibility and
implementabilityof this alternative is summarizedinTable 4-5.

Excavation

Excavation activities for this alternativeare as describedin Alternative 2, except that after excavation then
transferred to an area designatedfor loading onto trucks for transport to the off-site disposal facility.
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Figure 4-2
ALTERNATIVE 3

EXCAVATION AND CLASS II OFF-SITE
DISPOSAL

Soil Removal Off-Site Disposal
and Grading

Contaminated Soil,

4-16



Date: 5/15/97

Table 4-5
Alternative 3: Excavationand ClassI and II Off-Site Disoosal

Detailed Evaluation

EVALUATIONCRITERIA EVALUATION

Removal of contaminants from the site ensures overall protection of both human
health and the environment. The contaminated soils are transferred to a

managed disposal facility. This alternative meets the basic objectives of
overall protection.

Overall Protection

For workers at the site, personal protective equipment, at a level appropraite for the site
conditions will be required.

uJ

z Compliance with ARARs Potential ARARs are met to the extent practicable by removing all contaminated

>__ soils which exceed acUon levelsr except for CERCLApreferences a_]ainst off-site disposal.k-

By moving soil with elevated PCBand lead concentrations from the site to a

_- Long-term Effectiveness facility that will physically contain it, the mobility of the contaminants at the site
and Permanence itself is reduced.

The excavation and disposal of subsurface soils does not provide any reduction

Reduction in Toxicity, Mobility, in the volume of excavated material requiring disposal. Disposal of sun'ace soils
or Volume through Treatment in a engineered disposal cell provides reduction in contaminant

mobility and eliminates exposure pathways which in turn reduces the potential

, release of contaminants to the environment.
System Reliability/Maintainability System is well established and reliable.

Excavation and disposal is a well demonstrated removal action which uses

Technical Feasibility standard construction practices. The action is reliable and readily
implementable.

Permits would not be necessary to implement the action.

A traffic management plan for transportation of the soil off-site should be prepared.

_ Administrative Feasibility
m
en
<
t-
z Equipment and knowledgeable personnel required for implementation are readily

available. Water would be required on-site for contamination control (e.g., dust
-_ suppression) and treatment activities. Should water not be readily availablee.
_ Availability of Services and (e.g., nearby hydrant), water would have to be brought in by truck. Other

Materials resources, such as electricity, telephone, and fuel for equipment would be
provided by temporary/mobile sources. Off-site disposal capacity and
analytical capabilities are readily available.

Regulatory Agency/ This alternative does not meet the statutory preference for treatment; however,

Community Acceptance it offerS timely mitigation of threats posed by contaminants at the Site 16. This
alternative can be accomplished in a short pedod of time_ about 1 month.

- Engineering $50,000
O - Capital $550,000u

- Operation & Maintenance (O&M) $0
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Class II Off-Site Disposal
Prior to moving soil from Site 16, the soil would have to be sampled and samples subject to laboratory
analysis to confirm the non-hazardous classification. Typically this would include collecting one sample for
every 50 cubic yards of soil and determiningthe total concentrations of PCBs and lead, and also the soluble
concentrationsof these compounds. Based on available data the soil at Site 16 can be disposed of at a Class
II land disposal facility. Transportation to the off-site facility requires over 100 trucks, which introduces a
potential risk to the community via accidental release.

Backfilling Site Excavation
Clean soil will have to be brought to the site to replace the soil removed from the site.
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4.5.4 Alternative 4: Disposal at West Beach Landfill

Description
This alternativerequires that soil be excavatedandtransported to the West Beach Landfill(Site 2 NAS
Alameda). The soil wouldbe placed in an engineereddisposalcell at the West Beach Landfil (Figure 4-3
for this alternativeis as shownin Figure 4-4 Evaluationof the technical feasibilityandimplementabilityof
this alternativeis summarizedin Table4-6.

Excavation

Excavation activities for this alternative are as described in Alternative 2, except that after excavation the
soil is transferred to an area designated for loading onto trucks for transport to the West Beach Landfill.
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( _ig_e4-4 (
ALTERNATE 4

DISPOSAL AT WEST BEACH LANDFILL

TSTA Soil

Soil for
Vegatative Gravel Compacting Soil
Cover Rodent

Barrier

Plastic
Liners tact

West Beach Landfill
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Table4-6
AIt;¢rnative4: Excavationand On-SiteDisoosal

Detailed Evaluation

EVALUATION CRITERIA EVALUATION

Removal of contaminants from the site provides overall protection of both human
health and the environment. The contaminated soils are transferred to a

engineered disposal fill. This alternative meets the basic objectives of
overall protection. Maintenance of the disposal fill would have to be conducted to

assure long term protection of health and the environment.
Overall Protection

For workers at the site, personal protective equipment, at a level appropriate for the site
conditions will be required.

i,i

z Compliance with ARARs Potential ARARs are met to the extent practicable by removing all contaminatedLU

_> soils which exceed action levels. Landfill ARARs_for the disposal fillr will have to be complied with.
u
'" By moving soil with elevated PCBand lead concentrations from the site to a
u. Long-term Effectiveness facility that will physically contain it, the mobility of the contaminants is reduced.

and Permanence Catastrophic events, such as an earthquake, could increase the possibility of mobility.

The excavation and disposalof subsurface soils does not provide any reduction

Reduction in Toxicity, Mobility, in the volume of excavated material requiring disposal. Disposalof surface soils
or Volume through Treatment in a engineered disposalcell provides reduction in contaminant

mobility and eliminates exposure pathways which in turn reduces the potential

release of contaminants to the environment.
System Reliability/Maintainability System is well established and reliable.

Excavation and disposal is a well demonstrated removal action which uses

Technical Feasibility standard construction practices. The action is reliable and readily
implementable.

Permits would not be necessary to implement the action. Preparation and implementation
of Closure, Post Closure, and Closure CertifictJon workplans and work would be required.

Administrative Feasibility

<

z Equipment and knowledgeable personnel required for implementation are readily
available. Water would be required on-site for contamination control (e.g., dust

-J suppression) and treatment activities. Should water not be readily availableC6

Availability of Services and (e.g., nearby hydrant), water would have to be brought in by truck. Other
Materials resources, such as electricity, telephone, and fuel for equipment would be

provided by temporary/mobile sources. Off-site disposal capacity for the small amount
of soil classified as hazardous waste is available.

Regulatory Agency/ This alternative does not meet the statutory preference for treatment; however,
Community Acceptance it offers timely mitigation of threats posed by contaminants at the Site 16. This

alternative can be accomplished in a short period of time; Z months with 10 years of maintanence.

_- - Engineering $160,000u_

o - Capital $310,000LJ
- Operation & Maintenance (O&M) SZSO,O00 - $400,000 (10 years)
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Backfilling Site Excavation
Clean soil will have to be brought to the site to replace the soil removed from the site.

Construction of Engineered Fill at West Beach Landfill

Prior to moving soil from Site 16, the soil would have to be sampled and samples subject to laboratory
analysis to confirm the non-hazardous classification. Typically this would include collecting one sample for
every 50 cubic yards of soil and determiningthe total concentrations of PCBs and lead, and also the soluble
concentrationsof these compounds.

The West Beach Landfill encompasses an area of about 200 acres. The fill would be placed in an area of
about 1 acre, at the northeast comer of the landfill, the comer furthest from the San Francisco Bay and the
designated wetland area within the West Beach Landfill, as shown in Figure 4-3. The northeast comer is
physically isolated from the rest of the landfill by a 10 foot high, 30 foot wide, berm. The fill would reach
a heightapproximatelyhalfway to the top of the existingberm of about 10 feet, at the berm, and would slope
gently away from the berm to the facility boundaries at the north-west comer of Site 2. At about a distance
of 30 to 40 feet from the facility boundary the fill would end at a height of about 2 feet and the slope down
to meet the existinggrade. The landfill would be constructed at the location shown on Figure 4-3.

In order to construct the fill, geotechnical investigation would have to be conducted to determineif adverse

_. geotechnical conditions are present at the site. The engineered fill will have to be designed to minimize
contaminantmigrationby physical forces such as wind or erosion or by biological activity such as burrowing
animals, insects or worms. Additionally, the design will have to provide surety that the integrity of the fill
will maintained, to the extent feasable, during catastrophic events such as earthquakes.

Initially, the site will be graded for placement of an impermeable liner at the base of the fill. Soil, from the
TSTA, will be placed on the liner and compacted to produce a dense engineered fill. After placing all the
TSTA soil, a rodent/insect/worm barrier will be placed on top of TSTA soil, and will surround the entire
TSTA fill. Soil capable of supporting a vegetative cover will be placed on top of, and around the perimeter
of,the barrier layer and TSTA fill.
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5.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

This section presents a comparative analysis of the four alternatives using the criteria employed in Section
4. Basedon this analysis, the four alternatives are ranked in order of preference. Table 5-1 summarizes the
comparative analysis of the four removal action alternatives. Details of the comparative analysis are
discussed below.

Effectiveness, Implementability, and Cost

The four alternativeswere comparedand the primaryreasonsfor rejectinga removal actionare described
below and shown in Table 5-1.

Alternative 1 (No Action) does not provide adequate short-term or long-term effectiveness or permanence
for Site 16 soilbecause contaminantsare not removed and the cover and rain water collection system are not
maintained. The likelihood of community and regulatory acceptance of this alternative is low. Therefore,
the No Action alternative is eliminated.

The effectiveness of Alternative 2 (On-site Treatment), especially for PCBs is difficult to ascertain.
Treatability studies would have to be conducted initially with no assurance that an acceptable technology
for the site soils could be found. Thus, on-site treatment may not provide sufficient assurance of adequate
long-term environmental and public health protection. Additionally, the cost of treatment technologies
(includingtreatability studies)is very expensiveas it is a two step process; one step for removal of PCBs and

_€ a second step for removal of lead. For these two reasons Alternative 2 is eliminated.

Implementation of Alternative 3 (Off-site Landfill Disposal) would remove the affected soil from the site
and from the facility and therefore is permanently effective for the NAS Alameda Facility. The initial cost
of this alterative is similar to Alterative 4, but upon completion of the project there are no foreseeable
additional costs. This alternative is the preferred alternative.

Altemative 4 (On-site Disposal) has a similar initial cost to off-site disposal, and is probably as effectiveas
off-site disposal. However, in the event of a major earthquake the level protection provided by on-site
disposal may be substantially reduced. Alternative 4 requires preparation of a Closure, Post Closure and
Certification of Closure Workplans and completingwork tasks as specified in those workplans. The work
includes long term monitoring and maintenance. Also, Alternative 4 is likelyto have long-term implications
to the closure of the West Beach Landfill. Alternative 4 is likely to take longerto implementdue to the need
for engineering studies and for regulatory approval and has a higher overall cost with operations and
maintenanceincluded.
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Ta_._ _- I (

REMEDIALALTERNATIVESCOMPARISONSUMMARY
SITE 16 - CANS- 2 AREA

Estimated

RemedialAlternative EffuSiveness Implementability TotalCapital
Cost

Alternative] Providesadequateproteotlonto humanhealthand the Technicallyandadministrativelyimplementable.On-si_ treatmentwould
Excavation,Storage,andTreatment environment.Removalaction objectivesan: likely to beachieved requirepermitting.A treatabilitystudywouldasscu ©ffectiveness.
at TSTA withthis alternative.PCBs andleadareremovedfromsoil. Treatmentworkrequiressecondarytreatmentor disposal.Regulatoryand

The Site is availableforreuseassoonasexcavationwork is completed, communityacceptaa_ of on-sitedisposalwill Ix:required.Back:flUof
acid-washedsoil wouldbe treated.

Alternative2 Providesach:quateprotectionto humanhealthandthe Technicallyandadministrativelyimplcmcntable.On-sitetoil $1,200,000
Excavation,Soil Washing,and/or environment.Removalactionobjectivesarelikelyto be achieved washing,photolysisandacid washingwouldrequirepermitting.
SolventExtraction with thisalternative. PCBsandleadareremovedfromsoil. A treatabilitystudywouldassesseffectiveness.Treatmentwork

Therefore,treatedtoildisposalon siteshouldnot affectthe requiresu:condarytreatmentordisposal.R,'gulatoryand
groundwaterovcr the longterm. communityancoptmoeof on-lifedisposalwill bertquircd.

Backfillof acid-washedsoil wouldh¢ trcated.

Alternative3 Providesadcq_t=protectionto humanhealthandthe May berelativelydifficultto implemanLOn-sitebioremediation $1,020,000
Excavation,Slurry-phato ¢nviroumenLRemovalactionobjectivear©likelyto be achieved wouldrequirep_rmitting.Eff©ctiw'ncataoftreatmentrtquirea
Bioremediation,andAcidWashing withthis alternative.HoweverBio-durryremediationmaynot verificationbytreatabilitystudy. By-prudu_tsmay re.quire

be effectiveforr_novingPCBs. Treatedsoilis backfilledmay secondarytreatmentordisposal.Regulatoryandcommunity
affectthegroundwaterov_ a longp_'iud of time. ac,_pUmceof on-sitedisposalmaybe difficult.

Altcmativ©4 Provides_o_ctlon tohumanhealthandthe Technicallybutnotadministrativelyimplementabl=(that is,public $380,000
Soil Cappingwith Asphalt environmenLRemovalactionobjectivesarenotachievedwith andregulatoryagencyacceptancemaybedifficult).Do_ not
No Excavation) thisaRm'native.Becausetoih wouldnotbepermanently rumov¢liabilityasmoiatedwith landmac. Restrictedfutureland

removedfromthe site,thisair=restiveishighlyineffectivein use.
eliminatinglong termimpactsto groundwater.

_lWrnativ¢5 Providesadc___rotection to humanhealthand the Implcmentablz.Facilitytn:atabilitystudyrequiredto determineif $'/20,000
ExcavationandClassl andII environment.Removalaction objectivesareachievedwith this pretrcatmentisne_tuu'y. Class! disposalfacilitylikely to (withouttreatmentS)
Off-Si_ Disposal altematlve. Becansatoils wouldbe ig'rmanentlyr,'movedfrom acceptanddisposeof waste with orwithoutpretreatmcntia

thesi_, this alternativeis highlyeffectiveineliminatingimpacts accordancewithfederaland state landLD1Lt.ClassII disposal
to groundwater.Off-sit=disposalis,however,a leastpreferred facilitywouldacceptwaste onacase-by..ca_basis. Long-term
rumedlalalternative, liabilityat land!ill,.

iAlternativ¢6 Provich:smoderateprotectionto humanhealthandthe Implementabl¢.In-Situimmobilizationwouldft..quirepcrmlttlng. $790,000
In-SituSolidificationor environment.Removalactionobjectivesare likelyto beachieved Effectivenessof treatmentrequiresverificationbyleachability
Stabilization(Fixation) with this alternative.PCBsandleadmonitoringlongt_nnis study.Regulatoryandcommunityacceptancemaybe difficult.

required.Treatedsoil mayaffectgroundwaterlong term.

Alto'native7 _rotectiun to humanhealthandtheenvironment. Technicallybutnotadministrativelyimplementable(thatis,public No Co*t
No Action Removalactionobjectivesarenotattainedwith this andregalatoryagencyacceptancemaybe diffi0ult).Do_ not

altematlve. Contaminantswillremainonsite. Natural removeliabilityassociatedwithlandreuse.
biorcmcdiationprocessrcsulutin littleorno r_mcdlation
overa Ion criodoftimc. ___

I
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6.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE

The recommended removal action is determined primarily by the analysis of the alternatives using the
evaluation criteria indicated in Section 5. The alternative that most satisfies the effectiveness and
implementability criteria is identified as the preferred alternative. However, the preferred removal action
must also satisfy the site-specific removal objectives at Site 16 which include an unrestricted future use of
the site.

Alternative 3 (Excavation, andOff-site Diposal) is the preferred altemative. This altemative mitigates the
risk to human health and the environment and reduces the potential impacts of soil contaminants on the
environment. None of the other alternatives provide the surety of long term effectiveness that Alternitive
3 provides. The overall costs of the other alternatives, except No Action, are greater.
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SUMMARY OF APPENDIX A

Appendix A contains the following four sections:

Section 1: Figure A1 - Map of Sample Locations at Site 16,NAS Alameda from Canonie and
PRC Investigations.

Section 2: Compiled analytical data of PCBs in soil samples from Site 16 and charts
illustrating the distributions of PCB concentrations. Analytical data from a total of
135 samples are included, 101 samples from the Canonie investigation and 34
samples from the PRC investigation.

The X, Y, and Z values in the analytical data tables represent the locations of the
soil samples. The X and Y values are horizontal distances from the southwest
comer of Site 16 (intersection of Eleventh Street and N Avenue) measured in feet.
X values are measured in the east direction parallel to N Avenue. Y values are
measured in the north direction parallel to Eleventh Street. The Z values are
distances below ground surface measured in feet.

Section 3: Compiled analytical dam of Lead in soil samples from Site 16 and charts
illustrating the distributions of Lead. The number of samples included in the
data is the same number as Section 2, above. The X, Y, and Z values are measured
in the same manner as described in Section 2.

Section 4: Compilation of Historical Analytical Data, Site 16- Canonie and PRC
Investigations. The data includes allof the analytical results collected at various
locations and depths. It also includes all the analytes listed by each EPA method.
The data are organized as follows: sample ID (sarnpledepth), sample matrix,
analyte type, chemical name of the analyte, laboratory reporting limit, reporting
unit, laboratory qualifier, and analyticalmethod.
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Site- 16

PCBs in Soil Samples

Units = ppm TotalPCBs* TotalPCBs** TotalPCBs***
X Y Z Sample# Aroclor-1248Aroclor-1254Aroclor-1260 (t_nn_ (_m) (ppm)

110 275 0.5 SSC2-28 -1.300 19,000 -2,500 22,800 20,900 20.900

160 120 0.5 SSC2-40 -2.500 -5.000 -5.000 12.500 0.625 0,250

145 550 0,5 SSC2-31 -0.250 -0.500 7.300 8.050 7.675 7.675
110 440 0.5 SSC2-24 4.600 -0.500 -0.5OC 5.600 5.100 5.100

200 270 0.5 SSC2-47 -1.100 -2,100 -2.100 5.300 0.625 0.250

200 200 0.5 SSC2-48 -1.100 -2.100 -2.100 5.300 0.625 0,250

200 150 0.5 SSC2-49 -1,100 -2.100 -2.100 5.300 0.625 0,250

200 120 0.5 SSC2-50 -1.100 -2.100 -2.100 5.300 0,625 0.250

260 370 0.5 SSC2-52 -1.100 -2.100 -2.100 5.300 0.625 0.250

260 260 0.5 SSC2-54 -i.100 -2.100 -2.100 5,300 0.625 0,250

260 210 0.5 SSC2-55 -I.100 -2.100 -2.100 5.300 0.625 0.250
200 500 0.5 SSC2-42 -1.000 -2.100 -2.100 5.200 0.625 0.250

200 450 0.5 SSC2-43 -1.000 -2.100 -2,100 5.200 0.625 0.250

260 310 0.5 SSC2-53 -1.000 -2.100 -2.100 5.200 0.625 0.250

200 410 0.5 SSC2--44 -1,000 -2.000 -2.000 5.000 0.625 0,250

200 365 0.5 SSC2-45 -1.000 -2.000 -2,000 5,000 0.625 0.250

260 505 0.5 SSC2-51 -1,000 -2,000 -2.000 5.000 0.625 0.250

160 500 0.5 SSC2-32 -0.120 -0.250 4.000 4.370 4.185 4.185
100 530 0,5 SSC2-22 -0.250 -0.500 3.500 4.250 3.875 3.875
60 520 0.5 SSC2-12 -0.500 -1.000 2,300 3.800 3.050 3.050

60 560 0.5 SSC2-11 -0.500 -1.000 -1.000 2.500 0,625 0.250
65 475 0.5 SSC2-13 -0.250 -0,500 1.600 2.350 1.975 1.975

90 550 0.5 SSC2-21 -0.250 -0.500 1.500 2.250 1.875 1,875
160 450 0.5 SSC2-33 -0.260 -0.530 -0.530 1,320 0,625 0.250

120 550 0.0 NPS-S!6-01 -0.430 -0,430 -0.430 1.290 0,625 0.250

10 550 0.5 SSC2-1 -0,250 -0,500 -0.500 1,250 0.625 0.250

60 440 0.5 SSC2-14 -0.250 -0.500 -0.500 1.250 0.625 0.250

60 400 0.5 SSC2-15 -0.250 -0.500 -0.500 _ 1.250 0.625 0.250

0 510 0.5 SSC2-2 -0,250 -0.500 -0.500 1.250 0.625 0.250

70 110 0.5 SSC2-20 -0.250 -0.500 -0.500 1.250 0.625 0.250

110 400 0.5 SSC2-25 -0.250 -0,500 -0.500 1.250 0.625 0.250

110 370 0.5 SSC2-26 -0.250 -0.500 -0.500 1.250 0.625 0.250

125 200 0.5 SSC2-29 -0.250 -0,500 -0.500 1.250 0.625 0.250

0 470 0.5 SSC2-3 -0.250 -0.500 -0.500 1.250 0,625 0.250

120 150 0.5 SSC2-30 -0.250 -0.500 -0,500 1.250 0.625 0.250

160 410 0.5 SSC2-34 -0.250 -0.500 -0.500 1.250 0,625 0.250

160 365 0.5 SSC2-35 -0.250 -0,500 -0.500 1.250 0.625 0.250

160 330 0.5 SSC2-36 -0.250 -0.500 -0.500 1.250 0.625 0.250

160 270 0.5 SSC2-37 -0.250 -0.500 -0.500 1.250 0,625 0.250

160 200 0.5 SSC2-38 -0.250 -0.500 -0,500 1.250 0.625 0.250

160 150 0.5 ', SSC2-39 -0.250 -0.500 -0.500 1,250 0.625 0.250

0 430 0.5 SSC2-4 -0.250 -0.500 -0.500 1.250 0.625 0.250

0 350 0.5 SSC2-6 -0.250 43.500 -0.500 1.250 0.625 0.250

0 320 0.5 SSC2-7 -0.250 -0.500 -0.500 1.250 0.625 0.250

0 200 0.5 SSC2-9 -0.250 -0.500 43.500 1.250 0,625 0.250

140 0 0.0 NPS-S 16-02DUP -0.230 -0.230 0.570 1.030 0.800 0.800

110 550 11.5 MWC2-1 -0.200 -0.410 -0,410 1.020 0.510 0.250

140 0 0.0 NPS-SI6-02 -0.210 -0.210 0.390 0.810 0.600 0.600

170 375 14.5 BC2-6 -0,160 -0,310 -0.310 0,780 0.390 0.250

0 100 0.5 SSC2-10 -0.150 -0.290 -0.290 0.730 0.365 0,250

120 0 1.5 MWC2-3 -0.130 -0.270 -0,270 0.670 0.335 0.250
65 370 0.5 SSC2-16 -0.130 -0.250 -0.250 0,630 0.315 0.250

60 325 0.5 SSC2-17 -0.130 -0.250 -0.250 0.630 0.315 0,250

110 330 0.5 SSC2-27 -0.130 -0.250 -0.250 0.630 0.315 0.250

0 390 0.5 SSC2-5 -0.130 -0.250 -0.250 0.630 0.315 0.250
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Units= ppm Total PCBs* Total PCBs** Total PCBs***

X Y Z Sample# Aroclor-124g Aroclor-1254 Aroclor-1260 Q_n) (_pm) (ppm)
0 270 0.5 SSC2-8 -0.125 -0.250 -0.250 0.625 0.313 0.250

60 270 0.5 SSC2-18 -0.120 -0.250 -0.250 0.620 0.310 0.250
_P' 70 210 0.5 SSC2-19 -0.120 -0.250 -0.250 0.620 0.310 0.250

200 550 0.5 SSC2--41 -0.100 -0.200 -0.200 0.500 0.250 0.250

200 310 0.5 SSC2-46 -0.100 -0.200 -0.200 0.500 0.250 0.250

110 550 13.0 MWC2-1 -0.034 -0.067 -0.067 0.168 0.084 0.084

0 380 9.5 MWC2-2 0.032 -0.065 -0.065 0.162 0.097 0.097

120 0 10.5 MWC2-3 -0.032 -0.065 -0.065 0.162 0.081 0.081
0 380 15.0 MWC2-2 -0.032 -0.064 -0.064 0.160 0.080 0.080

0 3g0 12.5 MWC2-2 -0.032 -0.063 -0.063 0.158 0.079 0.079

120 0 13.0 MWC2-3 -0.032 -0.063 -0.063 0.15g 0.079 0.079

120 0 7.5 MWC2-3 -0.031 -0.063 -0.063 0.157 0.079 0.079

100 85 6.0 BC2-9 -0.031 -0.062 -0.062 0.155 0.078 0.07g

80 380 7.5 BC2-5 -0.031 -0.062 -0.062 0.155 0.078 0.078

120 0 9.0 MWC2-3 -0.031 -0.062 -0.062 0.155 0.078 0.078

90 470 I0.0 BC2--4 -0.031 -0.062 -0.062 0.155 0.078 0.078
70 250 I0.0 BC2-7 -0.031 -0.062 -0.062 0.155 0.078 0.078

I00 - 85 14.5 BC2-9 -0.031 -0.062 -0.062 0.155 0.078 0.07g
70 250 5.5 BC2-7 -0.031 -0.061 -0.061 0.153 0.077 0.077

20 130 5.5 BC2-8 -0.031 -0.061 -0.061 0.153 0.077 0.077

II0 550 6.0 MWC2-1 -0.031 -0.061 -0.061 0.153 0.077 0.077

20 130 I0.0 BC2-8 -0.031 -0.061 -0.061 0.153 0.077 0.077

I00 I/5 I0.0 BC2-9 -0.031 -0.061 -0.061 0.153 0.077 0.077

90 470 13.5 BC2--4 -0.031 -0.061 -0.061 0.153 0.077 0.077

20 130 15.0 BC2-8 -0.031 -0.061 -0.061 0.153 0.077 0.077

If0 550 9.0 MWC2-1 -0.030 -0.061 -0.061 0.152 0.076 0.076

go 380 14.0 BC2-5 -0.030 -0.061 -0.061 0.152 0.076 0.076
170 375 5.5 BC2-6 -0.030 -0.060 -0.060 0.150 0.075 0.075

120 0 5.5 MWC2-3 -0.030 -0.060 -0.060 0.150 0.075 0.075
0 380 6.5 MWC2-2 -0.030 -0.060 -0.060 0.150 0.075 0.075

170 375 10.0 BC2-6 -0.030 -0,059 -0.059 0.148 0.074 0.074

70 250 14.5 BC2-7 -0.030 -0.059 -0.059 0.148 0.074 0.074

70 250 1.0 BC2-7 -0.029 -0.058 -0.058 0.145 0.073 0.073
g0 380 1.5 BC2-5R -0.029 -0.058 -0.058 0.145 0.073 0.073

170 375 1.5 BC2-6R -0.028 -0.056 -0.056 0.140 0.070 0.070

80 380 1.0 BC2-5 -0.027 -0.054 -0.054_ 0.135 0.068 0.068
0 380 1.5 MWC2-2 -0.026 -0.053 -0.053 0.132 0.066 0.066

170 375 1.0 BC2-6 -0.026 -0.052 -0.052 0.130 0.065 0.065

20 130 1.0 BC2-g -0.026 -0.052 -0.052 0.130 0.065 0.065

20 130 1.5 Bc2-gR -0.026 -0.052 -0.052 0.130 0.065 0.065

- 110 550 1.5 MWC2-1R -0.026 -0.052 -0.052 0.130 0.065 0.065

110 550 3.0 MWC2-1 -0.026 -0.052 -0.052 0.130 0.065 0.065

0 380 3.5 MWC2-2 -0.026 -0.052 -0.052 0.130 0.065 0.065

90 470 1.0 BC2.-4 -0.026 -0.051 -0.051 0.128 0.064 0.064

100 85 1.0 BC2-9 -0.026 -0.051 -0.051 0.128 0.064 0.064

110 550 1.0 MWC2-1 -0.026 -0.051 -0.051 0.128 0.064 0.064

90 470 5.5 BC2-4 -0.026 -0.051 -0.051 0.128 0.064 0.064

150 590 0.0 S16-70 -0.042 -0.042 0.038 0.122 0.080 0.080

480 55 0.0 , B16-12-0 -0.040 -0.040 -0.040 0.120 0.060 0.060

480 55 5.0 ' B16-12-5.0 -0.040 -0.040 -0.040 0.120 0.060 0.060

15 495 2.5 B16-10-2.5 -0.039 -0.039 -0.039 0.117 0.059 0.059

15 495 5.0 B16-10-5.0 -0.039 -0.039 -0.039 0.117 0.059 0.059

480 510 5.0 B16-11-5.0 -0.039 -0.039 -0.039 0.117 0.059 0.059

480 230 5.0 M16-04-5.0 -0.039 -0.039 -0.039 0.117 0.059 0.059

480 55 2.5 B16-12-2.5 -0.038 -0.038 -0.038 0.114 0.057 0.057

480 230 2.5 M 16-04-2.5DUP -0.038 -0.038 -0.038 0.114 0.057 0.057

15 495 0.0 B16-10-0 -0.037 -0.037 -0.037 0.111 0.056 0.056

480 510 0.0 B16-11-0 -0.037 -0.037 -0.037 0.111 0.056 0.056

480 230 0.0 M16-04-0 -0.035 -0.035 -0.035 0.105 0.053 0.053

80 595 0.0 S16-69 -0.035 -0.035 -0.035 0.105 0.053 0.053

480 230 2.5 M16-04-2.5 -0.035 -0.035 -0.035 0.105 0.053 0.053

410 510 0.0 S16-58 -0.034 -0.034 0.036 0.104 0.070 0.070

315 135 0.0 S16-56 -0.034 -0.034 -0.034 0.102 0.051 0.051
410 440 0.0 S16-59 -0.034 -0.034 -0.034 0.102 0.051 0.051
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Units-- ppm Total PCBs* Total PCBs** Total PCBs***

X Y Z Sample # Aroclor-124gAroclor-1254 Aroclor-1260 (ppm) (t_rn) (ppm)
400 360 0.0 $16-60 -0.034 -0.034 -0.034 0.102 0.051 0.051
390 280 0.0 $16-61 -0.034 -0.034 -0.034 0.102 0.051 0.051
390 220 0.0 S16-62 -0.034 -0.034 -0.034 0.102 0.051 0.051
390 140 0.0 $16-63 -0.034 -0.034 -0.034 0.102 0.051 0.051
390 140 0.0 S16-63DUP -0.034 -0.034 -0.034 0.102 0.051 0.051
490 440 0.0 $16-65 -0.034 -0.034 -0.034 0.102 0.051 0.051
490 360 0.0 $16-66 -0.034 -0.034 -0.034 0.102 0.051 0.051
490 280 0.0 S16-67 -0.034 -0.034 -0.034 0.102 0.051 0.051
215 590 0.0 $16-71 -0.034 -0.034 -0.034 0.102 0.051 0.051
15 495 2.5 BI6-10-2.5DUP -0.034 -0.034 -0.034 0.102 0.051 0.051

480 510 2.5 BI6-11-2.5 -0.034 -0.034 -0.034 0.102 0.051 0.051
295 55 0.0 S16-57 -0.034 -0.034 0.029 0.097 0.663 0.063
380 60 0.0 S16-64 -0.033 -0.033 0.030 0.096 0.063 0.063
490 140 0.0 S16-68 -0.034 -0.034 0.026 0.{}94 0.060 0.060

90 470 10.5 BC2-4R -0.004 -0.004 -0.004 0.011 0.006 0.006

Note: CanonJe-I01samples,PRC -34samples,totalof135samples.
*: Total PCBswas calculatedbyusing actual detectionlimitsto representsamplesreported"ND".
*: Total PCBswas calculated byusing half of the detectionlimitswith a maximumconc.of 0.625 ppmto representsamples reported"ND".
*: Total PCBswas calculated byusing half of the detectionlimitswith a maximumconc. of 0.250 ppmto representsamples reported"ND".
"-"= "lessthan",reporledas'q'qD".

Samplewith the highestconcentrationof Total PCBs.
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Site 16 - PCBSamplingPoolby SampleDepth (Total of 135 Samples)
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Site 16 - Average Concentrationof Total PCBs* at Various Sample Depth
(Total of 135 Samples)
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Site 16 - Distribution of PCB Concentrations(Total of 135 Samples)
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Site 16 - Distributionof Total PCB Concentrations ( Total of 135 Samples)
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Site 16 - Distribution of Detected PCB Concentrations ( Total of 17 Samples)
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Site- 16

- Lead in Soil Samples

Lead (ppm)

X Y Sample Depth (ft) Sample # Lead (ppm) Absolute Value

65 475 0.5 SSC2-13 420.00 420.00

120 150 0.5 SSC2-30 420.00 420.00
60 400 0.5 SSC2-15 380.00 380.00
160 270 0.5 SSC2-37 380.00 380.00
250 445 0.5 SSC2-23 360.00 360.00
140 0 0.0 N"PS-S16-02DUP 347.00 347.00
110 440 0.5 SSC2-24 340.00 340.00
110 400 0.5 SSC2-25 330.00 330.00
60 520 0.5 SSC2-12 320.00 320.00
60 440 0.5 SSC2-14 320.00 320.00
110 275 0.5 SSC2-28 310.00 3 I0.00
160 120 0.5 SSC2-40 310.00 310.00
125 200 0.5 SSC2-29 300.00 300.00
16o 500 0.5 SSC2-32 280.00 280.00
120 550 0.0 NPS-S16-01 250.00 250.00
160 450 0.5 SSC2-33 240.00 240.00
100 530 0.5 SSC2-22 230.00 230.00
0 470 0.5 SSC2-3 230.00 230.00

145 550 0.5 SSC2-31 230.00 230.00
90 550 0.5 SSC2-21 220.00 220.00

160 410 0.5 SSC2-34 _, 220.00 220.00
160 200 0.5 SSC2-38 220.00 220.00
70 110 0.5 SSC2-20 210.00 210.00
70 210 0.5 SSC2-19 200.00 200.00
140 0 0.0 NPS-S 16-02 185.00 185.00
60 560 0.5 SSC2-11 180.00 180.00
65 370 0.5 SSC2-16 180.00 180.00
0 510 0.5 SSC2-2 180.00 180.00

160 330 0.5 SSC2-36 180.00 180.00
10 550 0.5 SSC2-1 170.00 170.00
110 370 0.5 SSC2-26 160.00 160.00
160 365 0.5 SSC2-35 160.00 160.00
200 365 0.5 SSC2-45 144.00 144.00
60 325 0.5 SSC2-17 140.00 140.00
200 410 0.5 SSC2-44 137.00 137.00
110 330 0.5 SSC2-27 130.00 130.00
0 430 0.5 SSC2.-4 130.00 130.00
0 100 0.5 SSC2-10 120.00 120.00
0 320 0.5 SSC2-7 120.00 120.00
0 350 0.5 SSC2-6 1I0.00 110.00

0 270 0.5 SSC2-8 100.00 100.00
490 140 0.0 S16-68 99.10 99.10

0 390 0.5 SSC2-5 92.00 92.00

150 590 0.0 S16-70 85.80 85.80
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Lead(ppm)
X Y SampleDepth(It) Sample# Lead(ppm) AbsoluteValue
0 200 0.5 $8C2-9 83.00 83.00
60 270 0.5 SSC2-18 70.00 70.00

410 510 0.0 S 16-58 56.90 56.90
390 220 0.0 S16-62 37.60 37.60
110 550 3.0 MWC2-1 35.00 35.00

200 310 0.5 SSC2-46 28.50 28.50
90 470 13.5 BC24 23.00 23.00

200 450 0.5 SSC2--43 22.60 22.60

200 120 0.5 SSC2-50 18.20 18.20
260 370 0.5 SSC2-52 18.I0 18.10
260 210 0.5 SSC2-55 17.40 17.40

285 55 0.0 S16-57 16.70 16.70
200 150 0.5 SSC2-49 16.70 16.70
200 500 0.5 SSC2--42 16.40 16.40
260 505 0.5 SSC2-51 14.70 14.70
110 550 11.5 MWC2-1 14.00 14.00
200 270 0.5 SSC2-47 13.90 13.90
200 550 0.5 SSC2-41 13.40 13.40
200 200 0.5 SSC2-48 12.30 12.30
260 260 0.5 SSC2-54 12.10 12.10
260 3 I0 0.5 SSC2-53 11.30 11.30
390 140 0.0 S16-63DUP 11.00 11.00
390 280 0.0 S16-6 t 10.20 10.20
15 495 2.5 B16-10-2.5DUP 10.10 10.10

110 550 1.0 MWC2-1 9.00 9.00
380 60 0.0 S16-64 8.80 8.80

0 380 1.5 MWC2-2 8.80 8.80
120 0 1.5 MWC2-3 7.40 7.40

110 550 13.0 MWC2-1 ,,, 6.80 6.80
170 375 5.5 BC2-6 6.50 6.50
80 380 1.5 BC2-5R 6.40 6.40
315 135 0.0 S16-56 6.20 6.20
480 510 0.0 B 16-I 1-0 5.80 5.80
390 140 0.0 S16-63 - 5.20 5.20
490 440 0.0 S16-65 4.30 4.30
15 495 0.0 B16-10-0 3.20 3.20

490 360 0.0 S16-66 3.20 3.20
215 590 0.0 S16-71 3.00 3.00
480 230 5.0 M16--04-5.0 - 2.90 2.90
80 .595 0.0 S16-69 2.60 2.60

400 )60 0.0 S16-60 2.50 2.50

410 440 0.0 S16-59 2.20 2.20
490 280 0.0 S16-.67 1.90 1.90
480 230 2.5 M16-04-2.5 1.90 1.90
480 230 2.5 M 16.-04-2.5DLrp 1.60 1.60
480 230 0.0 M16-04-0 1.40 1.40
480 55 0.0 B16-12-0 -5.00 5.00
15 495 2.5 B16-I0-2.5 -5.00 5.00

480 510 2.5 B16-11-2.5 -5.00 5.00
480 55 2.5 B16-12-2.5 -5.00 5.00
15 495 5.0 B16-10-5.0 -5.00 5.00

480 510 5.0 B 16-I 1-5.0 -5.00 5.00
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Lead (ppm)
X Y Sample Depth (ft) Sample # Lead (ppm) Absolute Value

480 55 5.0 B16-12-5.0 -5.00 5.00
90 470 1.0 BC2-4 -5. I0 5.10
100 85 1.0 BC2-9 -5.10 5. I0
170 375 1.0 BC2-6 -5.20 5.20
20 130 1.0 BC2-8 -5.20 5.20
20 130 1.5 BC2-8R -5.20 5.20

110 550 1.5 MWC2-1R -5.20 5.20
0 380 3.5 MWC2-2 -5.20 5.20

80 380 1.0 BC2-5 -5.40 5.40
170 375 1.5 BC2-6R -5.60 5.60
70 250 1.0 BC2-7 -5.80 5.80

170 375 10.0 BC2-6 -5.90 5.90
70 250 14.5 BC2-7 -5.90 5.90
120 0 5.5 MWC2-3 -6.00 6.00
0 380 6.5 MWC2-2 -6.00 6.00
90 470 5.5 BC24 -6. I0 6.10
70 250 5.5 BC2-7 -6.10 6.10
20 130 5.5 BC2-8 -6. I0 6.10
110 550 6.0 MWC2-1 -6.10 6.10
110 550 9.0 MWC2-1 -6..10 6.10
20 130 10.0 BC2-8 -6.10 6.10
100 85 I0.0 BC2-9 -6.10 6.10
80 380 14.0 BC2-5 -6.10 6.10

20 130 15.0 BC2-8 -6.10 6.10
100 85 6.0 BC2-9 -6.20 6.20
80 380 7.5 BC2-5 -6.20 6.20
120 0 9.0 MWC2-3 -6.20 6.20
90 470 10.0 BC2-4 _ -6.20 6.20

70 250 10.0 BC2-7 -6.20 6.20
170 375 14.5 BC2-6 _' -6.20 6.20

100 85 14.5 BC2-9 -6.20 6.20
120 0 7.5 M-WC2-3 -6.30 6.30 -

_ 0 380 12.5 M-WC2-2 -6.30 6.30
120 0 - 13.0 MWC2-3 -6.30 6.30
0 380 15.0 MWC2-2 -6.40 6.40
0 380 9.5 MWC2-2 -6.50 6.50

120 0 10.5 MWC2-3 -6.50 6.50

Note: Canonie- 100 samples, PRC - 3¢ samples, total of 134 samples.
"-" = ,"less than", reported as "ND".

Sample with the highest concentration of Lead.
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Site 16 - Distributionof Lead Concentrations(Total of 134 Samples)
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Site 16 - Lead SamplingPoolby SampleDepth (Total of 134 Samples)
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Site 16 - Concentrationsof 'Leadat Various Sample Depth (Total of 134 Samples)
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Site 16 - Distributionof Lead Concentrations( Total of 134 Samples)
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Compilation of Historical Data for Site 16 will be included in the Final EE/CA
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APPENDIX B

B.1.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The NCP states, "Removal actions.., shall to the extent practicable considering the exigencies
of the situation, attain applicable or relevant and appropriate requirements under federal
environmental or state environmental or facility sighting laws."

Removal actions, such as those proposed for Site 16, must attain levels of cleanup of past
releases of hazardous substances, pollutants, or contaminants and control potential future releases
to mitigate potential adverse effects to human health and the environment. In analyzing remedial
alternatives, the selected alternative must be consistent with Applicable or Relevant and
Appropriate Requirements. These are known as ARARs and are defined by the U.S.
Environmental Protection Agency (EPA, 1988) as:

Applicable Requirements are those cleanup standards, control standards, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or state
law that specifically address a hazardous substance, pollutant, contaminant, remedial action, or
other circumstance at a site.

Relevant and Appropriate Requirements are those cleanup standards, control standards, and other
substantive environmental protection requirements, criteria, or limitations promulgated under

_,, federal or state law that, while not "applicable" to a hazardous substance, pollutant, contaminant,
remedial action, or other circumstances at a site, address problems or situations sufficiently
similar to those encountered at the site that their use is well suiJed to the particular site.

B. 1.1 Applicable Requirements

Applicable Requirements that will effect the handling, treatment, and final disposition of COC
affected media during the Site 16 removal action are summarized and then discussed in detail
as follows.

Federal Statutes and Regulations:
* SARA
* TSCA; and
* 40 CFR part 50.

State of California and Local Agencies:
* CCR Title 22;
* CCR Title 8;
* Bay Area Air Quality Management District Regulations;
* POTW requirements for discharge of waters.
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Section 121 of SARA (1986) requires remedial actions to be protective of human health and the
'_' environment. Compliance with the following ARARs should provide for adequate protection.

40 CFR Part 761-Subchapter R - TSCA - Polychlorinated Biphenyls Manufacturing, Processing,
Distribution in Commerce, and Use Prohibitions, lists specific requirements for cleanups of
PCBs including handling and disposal. A particular requirement is that soil placed at a site shall
contain less than i ppm PCBs.

40 CFR Part 50 - National Primary and Secondary Ambient Air Quality Standards, lists the
ambient air quality standards for particulate matter as 150 micrograms per cubic meter for 24
hours, and 50 micrograms per cubic meter as the annual arithmetic mean average of. The
standards are measured as PM10 and are applicable for excavation or other activities that may
generate air emissions (e.g., fugitive dust). Air monitoring will be conducted to ensure air
quality is not impacted.

CCR Title 22 - Environmental Health Standards for the Management of Hazardous Waste,
includes both the State of California and the RCRA regulations for the management of hazardous
waste. The chapters of this Title discuss the proper characterization, handling, and disposal of
hazardous waste that may generated during soil treatment processes to be conducted at the site.
Title 22, Chapter 18 identifies hazardous wastes that are restricted from land disposal and
defines those limited circumstances under which an otherwise prohibited waste may continue to
be land disposed. Chapter 18, Section 66268.29 lists PCB waste as being restricted from land
disposal and Section 66268.41 and 66268.43 list treatment standards and/or waste concentration

_' limits for land disposal of contaminants including PCBs. The requirements of this chapter shall
not affect that availability of a waiver under Section 12l(d)(4) of Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA). Also, i,tshould be noted that, although
Site 16 soils contain detectable concentrations of PCB, the concentrations of all the samples
analyzed are well below hazardous waste criteria promulgated in these regulations, but
concentrated waste products produced by remedial actions may have concentrations of COCs that
exceed hazardous waste criteria if they are not suitable for recycling.

California Clean Air Act of 1988, as implemented by the Bay Area Air Quality Management
District, includes Regulation 2 requiring permitting for new sources and could be applicable for
the proposed treatment of PCBs and lead. Other relevant rules include Regulation 6 restricting
particulate emissions during grading and treatment, and Regulation l l/Rule 1 restricting
emissions of particulates containing lead.

CCR Title 8 - General Industry Safety Order is the state occupational health and safety
regulations. Section 5155 limits the amount of dust generated during site activities to the 8-hour
time weighted averages for nuisance dust of 10 milligrams per cubic meter. Similarly, Section
5216 limits the 8-hour time weighted averages for lead emissions to 50 micrograms per cubic
meter.

California Health and Safety Code was recently amended by Senate Bill 1706 (specifically,
Sections 25356.1 and 25358.9 were amended, and Section 25323.1 was added). It includes
substantive provisions, conditions, and requirements for preparation of a remedial action work
plan for non-emergency removal actions. As specified, the removal action work plan described
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shall includea descriptionof the on-sitecontamination,the goals to be achievedby the removal
_, action, any alternativeremovalactionsthat were consideredand rejected and the basis for that

rejection, and a detailedengineeringplan. Complianceof this documentwith theseprovisions
is summarizedbelow:

RAW Requirements Documentation

* Description of On-site Contamination EE/CA - Section 1.0
* Remova!Action Goals EE/CA - Section2.0
* Alternatives Considered and Rejected EE/CA - Sections 3.0 and 4.0
* Identification of RemovalAction and EE/CA - Section 5.0 and

Detailed Engineering Plan Implementation
Work Plan

B.I.2 Relevant and Appropriate Requirements

Relevant and Appropriate Requirements are standards that, while not
"applicable" address problems or situations sufficiently similar to
those encountered at the site that their use is well suited to the
particular site. These include guidance ARARs that will be used to
assess remediation and treatment goals including media re-use
ARARs. Relevant and Appropriate Requirements are summarized and
then discussed in detail as follows.

Federal guidance for clean-up levels include:
* USEPA guidance for clean-up of PCB affected sites;
* USEPA Region IX PRGs; and
* USEPA discretionary guidance for site-specific clean-up

of PCBs.

State of California guidance for clean-up 14vels include:
* CAL-EPA PRGs; and
* SFBRWQCB policy for re-use of soils containing

contaminants.

USEPA Region IX PRGs [USEPA 1995] are health-based values used to
predict single-contaminant health risks for specific media. While
these values do not necessarily represent site specific cleanup
criteria, they are a useful tool in screening sites to identify
contaminants that should be evaluated. A PRG, residential
scenario, of 400 ppm is established for the metal lead. For the
PCB Aroclor 1260 a PRG residential scenario of 66 parts per billion
(ppb) and a commercial scenario PRG of 340 ppb are proposed by the
USEPA. PRGs for the other site Aroclors allow higher
concentrations of PCBs compounds.

Guidance on Remedial Actions for Superfund Sites with PCB
Contamination [USEPA 1990] recommends a 1 ppm soil action level for
PCBs when remediating contaminated soils for residential land use.
The action level is determined by a risk-basked calculation that
considers ingestion, inhalation, and dermal contact as the exposure
pathways.

CAL-EPA PRGs for the metal lead, which are risk-based values used
to predict single contaminant risks for different media. While
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these values do not necessarily represent site specific cleanup
criteria, they are a useful tool in screening sites to identify
contaminants that should be evaluated. A PRG, residential
scenario, of 130 parts per million (ppm) is established for the
metal lead, but is subject to revision upward based on site-
specific conditions and the extent of the lead problem at the site.

SFBRWQCB policy for re-use of soil containing residual lead and/or
PCBs will require testing of the soils to determine the soluble
residual concentrations for these compounds and then evaluating the
attenuation capacity of the site soils prior to replacing the soils
at the site.

B.2.0 GENERAL REVIEW REQUIREMENTS

The CAL-EPA DTSC and SFBRWQCB require, at a minimum, review of
requirements in the following State laws and regulations to ensure
consistency with other similar activities conducted within the
State.

The California Environmental Quality Act (CEQA) requires the
potential environmental impacts of remedial actions proposed for a
cleanup site be analyzed. Activities that have a potential impact
on the environment must be identified and mitigation measures
proposed. The CEQA process will be completed by CAL-EPA DTSC which
is the agency having state lead for completing CEQA. Based on site
information, no endangered species, cultural resources, wetlands,
or flood plains have been identified at Site 16.

California Hazardous Substances Cleanup BonD Act of 1984 and the
Hazardous Substance Account Act of 1981 (Chapter 6.8 of the
California H&SC) regulate the generation of hazardous waste.

Waters of the State are protected by regulations and policies,
implemented by the SFBRWQCB, including the Basin Plan (mandated by
the Porter-Cologne Act) and by CCR Title 23 (Waters).

Other waters policies that need to be considered include:

* SWRQCB Resolution 92-49, which establishes procedures and
policies for implementing State Water Code Section 13304.

* SWRQCB Resolution 88-63 (established policy on determining
suitability of surface water and groundwater for municipal or
domestic water supply).

* SFRWQCB Resolution 89-039 incorporates Resolution 88-63 into
the San Francisco Bay Basin Water Quality Control Plan.

* SWRQCB resolution 68-16 - Maintaining High Quality of State
Waters Policy.

* California Safe Drinking Water Act of 1983 (Maximum
Containment Levels for organic chemicals).

Groundwater in the site vicinity has not been impacted by PCBs or
lead; however other compounds have been detected in monitoring
wells installed at Site 16. For purposes of this removal action,
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only soil located above the free groundwater table will be removed.
No treatment of groundwater, beyond what is required due to
excavation of soil, is anticipated.

California Business and Professions Code Section 7028.1, 7058.7,
and 7228.6 and California Labor Code Section 142.7, which involve
licensing, training, and worker safety requirements for contractors
will have to be complied with by remedial action contractors
conducting construction activities.

B.3.0 AGENCIES WITH REVIEW, PERMITTING, AND OVERSIGHT
RESPONSIBILITIES

Regulatory agencies that will have oversight responsibilities for
site activities and remedial action alternatives analyses include:

USEPA - All remedial activities will be subject to USEPA's
oversight and approval.

CAL-EPA DTSC- All remedial activities will be subject to DTSC's
oversight and approval.

BAAQMD - Will permit activities and enforce requirements
restricting discharges of pollutants to the atmosphere during
remediation of the site.

EBMUD will determine if discharge of waste waters to the sanitary
sewer system will be allowed.

SFRWQCB will determine if treated soil containing residual
concentrations of contaminants can be re-used at the site. Also,
the SFRWQCB will decide if an NPDES permit can be issued if treated
groundwater is to be discharged to surface waters or to a storm
drain.
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APPENDIX C

C.1.0 IDENTIFICATION AND SCREENING OF GENERAL RESPONSE ACTIONS

General responseactions describe thoseactions that will satisfy the removal action objectives
describedin Section3.5. The followinggeneral responseactionsfor the removalactionat Site
16 at NAS Alamedawere identified:

1. No Action
2. Institutional Control Actions
3. Containment Actions
4. Removal and Disposal Actions
5. In-Situ Treatment Actions
6. Ex-Situ Treatment Actions

These response actions are discussed below.

No Action

The no-action response specifies no remediation of soil at the site. It directs that no action
would be performed concerning the site contaminants, but may include periodic inspection,
monitoring and reporting. The CERCLA requires, as stated in the NCP, that the no-action

v response be retained through the remedial evaluation process. Therefore, this general response
action is retained for further consideration.

Institution Actions

Institutional response actions involve only access and deed restrictions for the site. Institutional
actions alone, such as perimeter fencing, generally provide minimal protection to human health
and the environment and are not considered permanent soil remediation solutions. Therefore,
institutional actions are eliminated from further consideration.

Containment Actions

Containment actions provide physical containment of chemicals of concern in the affected media
to prevent exposure and further migration. Containment actions, such as slurry walls, and grout
curtains, may be cost-prohibitive for large areas of containment. Capping may be feasible for
Site 16 since it prevents exposure and further contaminant migration through leaching.
Containment remedies require long-term land use or exposure restrictions to maintain their
protectiveness. Furthermore, containment provides limited protection to human health and the
environment and would not permit land reuse. Containment actions are therefore, eliminated
from further consideration except for Soil Capping which is retained for further evaluation.
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Removal and Disposal Actions

Removal and disposal actions involve physical removal and disposal of the contaminated soil.
These actions can provide the highest degree of protection of human health and the environment
by removing the source of contamination. Removal and disposal actions may be cost-prohibitive
if large volumes of soil require remediation prior to disposal. In addition, the Navy may be
liable in the future for its landfilled waste. However, these response actions are feasible and
easy to implement; therefore, they are retained for further consideration.

In-Situ Treatment Actions

In-situ treatment actions involve treatment of the soil without physical removal. Because these
actions can (for certain contaminants) provide a high degree of contaminant removal and
destruction of chemicals, a high degree of protection of human health and the environment would
be attained. Although in-situ actions are generally less reliable than removal and disposal
actions, these actions may be cost-effective when large volumes of soil require remediation.
However, except for in-situ fixation, these treatment technologies have not been proven to be
effective for PCBs or lead or they cannot be used in shallow soils. Thus, only In-Situ Fixation
is retained for further consideration.

Ex-Situ Treatment Actions

Ex-situ treatment actions involve treatment of the soil after it has been physically removed. Like
in-situ treatment actions, these actions can provide a high degree of contaminant removal or
destruction of chemicals, and thus provide a high degree of protection of human health and the
environment. Ex-situ actions are retained for further analysis..,

C.2.0 SCREENING OF TREATMENT TECHNOLOGIES

Potentially applicable technologies were screened to identify implementable technologies that can
be used in the development of remedial alternatives. The screening was based on the relative
effectiveness, technical and institutional implementability, and preliminary cost for each
technology type and process option. A summary of this screening is presented in Table C-1.
The last two columns of the table indicate whether the process option will be retained for further
evaluation, and includes comments regarding elimination or consideration of the technology or
process option. Table C-2 includes a wide range of potential alternative technologies to ensure
that no reasonable alternative was overlooked.

C.2.1 No Action

For this general response action, the site is left as is and no action is taken. No soil and
groundwater monitoring will be required. This action is generally retained to serve as a baseline
for comparison with other removal action alternatives during the detailed analysis. Therefore
No Action alternative will be considered for further evaluation.
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C.2.2 Removal and Disposal Actions

Removal and disposal actions consist of physical removal and disposal of untreated or treated
soils on site or at an off-site facility. Any excavated soil, whether treated or untreated, will
require proper disposal. Chemical analysis would be required at the time of soil excavation to
establish whether treatment is necessary pursuant to the Land Disposal Restrictions (LDRs) set
forth in 40 CFR 268 and in CCR 22-66268. Section 2.5 discusses the California-hazardous
levels for PCBs and lead and the disposal regulations under TSCA, RCRA, and CCR.
California non-RCRA waste may be subject to treatment standards pursuant to the LDRs. In
April 1992, the Governor of California signed into law Senate Bill (SB 611, Chapter 33 of the
1992 Statute), and extended the effective date to January 1, 1993, of treatment standards for
solid hazardous waste containing metals (for example, lead). In August 1992, a subsequent bill,
SB 1726 (Chapter 853 of the 1992 Statute), further extended the deadline for wastes addressed
in the earlier bill, but also for some additional wastes. SB 1726 extended the prohibition date
to January 1, 1995 for non-RCRA solid hazardous waste containing metals (for example, lead)
and for non-RCRA hazardous wastes whose treatment standards are based on incineration,
solvent extraction, or biological treatment (for example, PCB-containing waste). Therefore, land
disposal of Site 16 soil containing PCBs and lead may become difficult in the near future.

!

C.2.2.1 Excavation

Excavation of soil at Site 16 would involve the use of general earthwork equipment. Before
excavating soil, site preparation activities would be conducted, including removing the perforated

_, runway plates that cover most of the soil surfaces, decommissioning utilities, removing site
fencing, destroying monitoring wells, and performing preliminary earthwork necessary for
excavation. Since the excavation depth is anticipated to be less tlaantwo feet, sloping or shoring
would not be required in accordance to California Occupational Safety and Health Administration
(OSHA) regulations 1540 and 1541. Excavation alleviates containment mobility at the site and
is easy to implement. However, no long-term effectiveness or permanence is achieved without
additional treatment. During excavation, the removal action may pose a potential health and
safety risk to site workers through skin contact and air emissions. However, these risks can be
mitigated with the use of appropriate health and safety controls (for example, personal protective
equipment). Excavation is considered feasible and is retained for further consideration.

C.2.2.2 On-Site Disposal

On-site disposal options include backfilling into the excavation area or potential use of
contaminated soil at other on-site locations. Before disposing of excavated soil on site, this
option would require pretreatment of soil for PCBs and lead to meet state and federal LDRs.
On-site disposal is considered implementable and is retained for further consideration.

C.2.2.3 Off-Site Disposal

In this process, the excavated soil would be transported to a permitted off-site facility for
disposal. Off-site disposal facilities include Class I, II, III, and recycling facilities. If the soil

_' contains levels of contaminants exceeding their corresponding LDR, pretreatment of the
contaminated media through ex situ technologies is required prior to disposal. Additionally,
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transportation to an off-site facility introduces a potential risk to the community via accidental
_r' releases.

Class I Facility

Class I treatment and disposal facilities often are capable of treating a variety of hazardous
wastes, and therefore, may accept both nonhazardous and hazardous waste, as defined by 40
CFR 268 and Title 26, Div. 22 CCR 66268, for disposal. At the various Class I facilities, a
solidification or stabilization process is used to pretreat soils containing lead if the leachable lead
concentration exceeds the LDR. Pretreatment processes are also utilized to immobilize high
PCBs in soils. The effectiveness of immobilization in meeting the treatment standards is
confirmed by a treatability study prior to acceptance. This option is retained for further
evaluations.

Class II and III Facilities

Class II and III disposal facilities provide limited or no waste treatment services. Class II
facilities may accept treated hazardous waste for disposal. However, Class II disposal facilities
are limited in number, and treated hazardous wastes are generally accepted only on a case-by-
case basis. Class III disposal facilities accept soil waste that is considered nonhazardous, and
generally do not accept treated hazardous waste for disposal. Therefore, while Class III facility
disposal is not feasible, Class II facility disposed option is retained for further consideration.

,_, Recycling Facility

Recycling facilities treat soils to generate a nonhazardous product that can be used as an
admixture for road paving or ground cover for landfill sites. Recycling facilities generally
accept nonhazardous wastes and may accept hazardous wastes. However, these soils will not
be accepted for recycling based on discussions with recycling facility personnel regarding the
elevated PCBs and the lead concentration ranges detected in Site 16 soils. Therefore, this option
is eliminated from further analysis.

C.2.3 ln-Situ Treatment Actions

In-situ treatment technologies include a variety of biological, chemical, and electrical processes.
All of the in-situ treatment options listed on Table C-2 are eliminated from further consideration.
As discussed in detail below, these treatment technologies were eliminated primarily because
they have not been proven to be effective for PCBs or lead or they cannot be used in shallow
soils.

C.2.3.1 Biological Treatment

In-situ aerobic and anaerobic biological treatment technologies have been used to degrade PCBs
in soil. However, biological treatment of PCBs is a slow process. In general, highly
chlorinated PCBs (such as Aroclor-1260) are more resistant to biological degradation than less-

_' chlorinated PCBs (for example, Aroclor-1242) (McCoy and Associates, Inc. 1992). The extent
of degradation i's highly dependent on numerous factors such as degree of chlorination, moisture
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content, pH, temperature, oxygen, and nutrient concentrations. Degradation of PCBs by aerobic
V bacteria has been observed in laboratory experiments; however, this process has not been fully

demonstrated in the field. Degradation of PCBs through anaerobic processes is potentially
feasible; however, maintaining anaerobic conditions would be difficult in shallow vadose zone
soil (that is, less than two feet bgs) at Site 16. In addition, to ascertain the effectiveness of
biological treatment processes in treating the contaminated soil, extensive site characterization
and treatability studies would have to be conducted. This remedial technology is not effective
for treating heavy metals. Elevated levels of metals (for example, lead) present in soil are also
likely to be toxic to the microbes. Therefore, in-situ biological treatment is removed from
further consideration.

C.2.3.2 Chemical Treatment

An in situ chemical treatment process has been identified as potentially applicable for PCBs and
lead in soils; this process is solidification and stabilization (fixation). The contaminants are
physically bound or enclosed within a stabilized mass (solidification), or chemical reactions are
induced between the stabilizing agent and contaminants to reduce their mobility (stabilization).
Both solidification and stabilization prevent leaching of contaminants. Attempts to solidify or
stabilize PCB-containing wastes to render them immobile have achieved mixed results, but this
treatment technology is proven to immobilize heavy metals (for example, lead). Treatability
studies are required to ascertain if wastes are compatible with this process and to establish
treatment conditions for site soil. Fixation or solidification and stabilization processes may result
in a significant increase in the volume of immobilized waste. In addition, in situ environmental

_, conditions may affect ability to maintain immobilization of contaminants. In-situ fixation is easy
to implement and may be cost-effective for Site 16. Thus, in-situ fixation is retained for further
consideration. ,,

C.2.3.3 Thermal Treatment

In-situ thermal treatment processes include vitrification, which involves the use of high power
electrical current (approximately 4 megawatts) transmitted into the soil by large electrodes that
transform the treated material into a pyrolyzed mass. Organic contaminants (for example, PCBs)
are destroyed or volatized, and inorganic contaminants (for example, lead) are bound up in the
glass-like mass that is created. Organic and inorganic off gases must be controlled and treated.
The high voltage used in the in situ vitrification process, as well as control of the offgases,
present potential heath and safety risks. The efficiency of in situ vitrification requires
homogeneity of the target media. As with solidification or stabilization processes, vitrification
could limit further use of the site. In-situ vitrification is a relatively complex, high-energy
technology requiring a high degree of skill and training. Overall costs of this treatment
technology are prohibitively high (higher than biological and solidification or stabilization
processes) and regulatory and community acceptance are expected to be difficult to attain.
Therefore, in situ vitrification is not considered further.

C.2.4 Ex-Situ Treatment Actions

_, Ex-situ treatment actions for treating excavated soil include technologies that specifically act to
reduce the toxicity and volume of the chemicals of concern by physical, biological, chemical,
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or thermal processes. These treatment technologies can be implemented both on and off site.

C.2.4.1 Physical Treatment

Physical treatment technologies involve physically separating chemicals of concern from soil.
Ex-situ physical treatment processes considered for soils at Site 16 at NAS Alameda include soil
washing. The soil washing process separates contaminants absorbed onto soil particles from soil
in an aqueous-based system. The wash water may be augmented with a basic leaching agent,
surfactant, pH adjustment, or chelating agent to help remove organics or heavy metals. Soil
washing has been demonstrated to be effective for removal of metals (for example, lead) and for
PCBs. Fine soil particles, such as silts and clays, are however difficult to remove from the
washing liquid. Soil washing is easy to implement and is retained for further evaluation.

C.2.4. 2 Biological Treatment

Bioremediation processes potentially applicable for treating excavated soils include controlled
solid-phase biological treatment and white-rot fungus and slurry-phase bioremediation.
Controlled solid phase processes include prepared treatment beds, biotreatment cells, soil piles,
and composting. Moisture, heat, nutrients, oxygen, and pH can be controlled to enhance
biodegradation. In general, highly chlorinated PCBs (for example, Aroclor-1260) are more
resistant to biological degradation than less chlorinated PCBs. Treatability testing is needed to
evaluate biodegradability of contaminants and appropriate oxygen and nutrient loading rates.
Inorganics (for example, lead) are not effectively remediated through biological processes, and

,_, elevated concentration of heavy metals may be toxic to the microbes. Because biological
degradation of PCBs has not been demonstrated in field studies and is not effective for treating
lead, controlled solid-phase biological treatment processes,are eliminated from further
consideration.

Laboratory studies indicate that PCBs can be dechlorinated through the use of white rot fungus.
White rot fungus is cultivated in a reactor, then forced into a secondary metabolic state by
altering the reactor conditions. In this state, the fungus excretes enzymes capable of degrading
organic compounds through catalytic oxidation reactions. Although white rot fungus has been
successfully demonstrated to dechlorinate Aroclor-1242, -1254, and -1260 in laboratories, this
treatment technology is not considered by EPA to be a demonstrated technology for pilot-scale
use. In addition, white rot fungus is not effective in treating heavy metals such as lead.
Therefore, white rot fungus is eliminated from further consideration.

In slurry-phase bioremediation, an aqueous slurry is created by combining soil or sludge with
water and other additives. The slurry is mixed to keep soils suspended and microorganisms in
contact with the soil contaminants. Nutrients, oxygen, and pH in the bioreactor may be
controlled to enhance biodegradation. Upon completion of the process, the slurry is dewatered
and the treated soil disposed. IGT has developed and demonstrated a cost-effective slurry-phase
remediation technology known as the MGP-REM process for contaminated soils. The
technology is based on the enhancement and acceleration of indigenous biological activity and
the application of chemical treatment. The chemical treatment uses hydrogen peroxide and iron

_, salt (Fenton's reagent) to oxidize polynuclear aromatic hydrocarbons (PAHs), making them more
amendable to biological treatment. The MGP-REM process is faster and achieves a significantly
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higher degree of cleanup than the conventional biological process alone. Moreover, it costs no
more than conventional bioremediation and is considerably less expensive than incineration. IGT
successfully field tested the technology in the landfarming mode from 1991 to 1993 and in the
soil-slurry mode in 1993-94. In-situ field tests are expected to start in 1995. The work is being
funded primarily by the Gas Research Institute (GRI), IGT's Sustaining Membership Program,
various gas companies, and the U.S. Environmental Protection Agency. This technology is
retained for further consideration.

C.2.4. 3 Chemical Treatment

Chemical treatment technologies considered for soils at Site 16 at NAS Alameda include
solidification or stabilization, acid washing, solvent extraction, chemical dechlorination, and
ultrasonic detoxification.

Solidification or stabilization processes are commonly used and best suited for immobilizing
inorganics (for example, lead). The technology has varied effectiveness in immobilizing organic
contaminants such as PCBs. Ex-situ solidification or stabilization is relatively simple, uses
readily available equipment, and has high throughput rates compared to other technologies.
Treatability studies are required to finalize the treatment parameters. This treatment process is
known to result in significant increases in volume of the immobilized end-product. This
treatment technology is considered feasible and is retained for further consideration.

Acid washing (also known as soil leaching) is a remedial action that addresses the limitations of
_p' metals removal by soil washing and enables remediation of metals to lower cleanup levels. Acid

washing uses chemical processes to remove metals bound to sands, fine silts, and clays. A
proprietary acid solution is used to dissolve crystalline metal oxides and chemically bound metals
from the soil matrix into the soluble phase. The metals are then precipitated out of the acid
wash for recovery, and the leaching solution is recycled through the process. Although acid
washing does not effectively treat organics (such as PCBs), this process is effective for
remediating metals (such as lead) contamination in soils and is retained for further evaluation.

Solvent extraction separates organic contaminants from solids and concentrates them in the
solvent. This process minimizes the volume of waste that requires disposal. Solvent extraction
has been proven to reduce PCB levels in soils to 1.0 mg/kg or less and can extract organically
bound metals. Solvents used in this treatment process are generally volatile and will degrade
readily; therefore, traces of solvent are not likely to remain after the distillation step. This
process option is feasible and, therefore, is retained for detailed evaluation in this EE/CA.

Chemical dechlorination processes destroy PCBs by removing the chlorine atoms from the PCB
molecule. This alters the chemical structure of the PCB molecule, reducing its toxicity.
Dechlorination processes include using alkaline polyethylene glycolate (APEG) reagents (for
example, potassium polyethylene glycolate [KPEG] and potassium glycol methyl etherate
[KGME]), high-energy radiation (radiolytic dechlorination), metal-hydroxide-saturated solvents
combined with photocatalytic effects (photochemical dechlorination), and hydrogen replacement
in the presence of a catalyst (catalytic hydrochlorinafion). All of these processes were developed
for treatment of PCBs and are not effective for treatment of heavy metals. In addition, most of
these treatment processes are still in the research stages and are considered emerging
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technologies. Only the APEG dechlorination process has been successfully field tested in
treating PCBs. Capital operations & maintenance (O&M) costs are generally high for these
processes, including treatment and disposal of process water. Therefore, chemical
dechlorination processes are eliminated from further consideration.

An innovative technology that uses high-frequency sound to destroy PCBs has been developed.
The technology, called ultrasonic detoxification, removes halogens from organic compounds and
renders them less hazardous or nonhazardous. The process involves mixing solid waste with a
caustic solution and irradiating the mixture with ultrasonic energy. Specific feed size and
material handling requirements can affect applicability or cost. Like chemical dechlorination
processes, ultrasonic detoxification does not effectively treat heavy metals and is not yet
considered to be a demonstrated technology. Therefore, the process is eliminated from further
consideration.

C.2.4.4 Thermal Treatment

Three types of thermal treatment have been identified: incineration, thermal desorption, and the
pyroplasmic process. Incineration uses high temperature to volatize and combust (in the presence
of oxygen) organic constituents in hazardous waste. Four common designs are rotary kiln,
liquid injection, fluidized bed, and infrared incinerators. All four incinerator types have been
used successfully to meet the 99.9999 percent destruction requirement for PCBs and dioxins.
Volatile metals, such as lead, amy exit the stack or be concentrated in the bottom ash. Air
emissions treatment and ash disposal costs are relatively high. Emissions of lead is regulated
under the Boiler and Industrial Furnace (BIF) Regulations (Appendix VIII of 40 CFR 261).
There are usually specific feed size and material handling requirements that can affect
applicability or cost. Although capital and O&M expenditures _ssociated with incinerators are
relatively high, this treatment process reduces toxicity and volume of hazardous waste.
Therefore incineration is retained for further consideration.

Thermal desorption is an ex-situ means to physically separate volatile and semivolatile
contaminants from soil. Contaminated waste is heated between 200°F and 1,000°F, driving off
water and volatile contaminants. Thermal desorption has been proven effective in removing
organic compounds, but is not designed to destroy them. Chemical contaminants for which
bench-scale through full-scale treatment data exist include primarily VOCs, SVOCs, and PCBs.
Site-specific treatabili!y studies may be necessary to document the applicability and performance
of a thermal desorption system. It has been demonstrated that PCBs can be removed using low
temperature thermal desorption (between 200°F to 600°F) systems. Thermal desorption is
generally not effective in separating inorganics and metals from contaminated media. The
process also generates some residual streams (for example, condensed contaminants and water,
fugitive dust, offgas) that must be treated and disposed of. Wastes with a high moisture content,
indicative of Site 16 vadose zone soil, can result in low contaminant volatization and increased
treatment costs. Thermal desorption is eliminated from further consideration because it is not
effective for treating lead, and site soil properties are not conducive to treatment by this process.

Westinghouse Plasma Systems has developed a plasma arc torch that operates at extremely high
temperatures and can decompose PCBs to form hydrogen, carbon monoxide, carbon, and
hydrogen chloride. This treatment process, called pyroplasmic treatment, has been developed
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and used only to treat liquids contaminated with PCBs, and has not been proven to be effective
_m, for PCBs in soil. Therefore, pyroplasmic treatment process is eliminated from further

consideration.

C.3.0 DEVELOPMENT OF REMOVAL ACTION ALTERNATIVES

The following demonstrated and potentially applicable technologies or process options for
remediation of soils at Site 16 have been retained after screening of general response actions and
technologies:

* No Action

* Containment Actions

- Capping

* Removal and Disposal Actions
- Excavation

- On-Site Disposal
- Class I Facility Disposal
- Class II Facility Disposal

* In-Situ Treatment Actions
- Solidification or Stabilization (Fixation)

* Ex Situ Treatment Actions
- Soil Washing _,
- Acid Washing
- Solvent Extraction
- Slurry-phase Bioremediation
- Photolytic dehalogenation
- GAC Adsorption
- Clarification/Filtration

Since these technologies or process options do not individually satisfy the removal action
objectives, they must be assembled into remedial alternatives. Certain technologies may
necessarily be associated with other technologies. For example, depending on the concentration
of constituents in the excavated soils and the applicability of LDRs, excavated soils may require
treatment before disposal. The following specific removal action alternatives have been
assembled for remediating soils at Site 16 at NAS Alameda based on the results of the
technologies screening:

Alternative 1: Excavation, Soil Washing and/or Solvent Washing
Alternative 2: Excavation, Slurry-phase Bioremediation And Acid Washing
Alternative 3: Soil Capping with Asphalt (No Excavation)
Alternative 4: Excavation and Class I and II Off-Site Disposal

_' Alternative 5: In-Situ Solidification or Stabilization (Fixation)
Alternative 6: No Action
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C.3.1 Description of Removal alternatives

Alternative 1: Excavation, Soil Washing and/or Solvent Washing

Alternative I includes removing soil containing PCB concentrations exceeding 1.0
mg/kg and total lead concentrations exceeding 300 mg/kg; separating PCBs from
soil through on-site surfactant or solvent washing and removing leachable lead
through on-site acid washing. The treated soil is backfilled into the excavation
area. PCBs in wash water or solvent would be destroyed by photo-degradation.
Lead removed from the metal solubilization process is disposed offsite.

Alternative 2: Excavation, Slurry-phase Bioremediation and Acid Washing

Alternative 2 includes removing soil containing PCBs exceeding 1.0 mg/kg and total lead
concentrations exceeding 300 mg/kg; creating an aqueous slurry by mixing soil with
water and other additives to increase the bioavailability. PCBs are biodegradable, and
the soil then acid-washed to remove the lead. Treated soil is returned to the site. Lead
contaminated residues are disposed of at a Class I facility.

Alternative 3: Soil Capping with Asphalt (No Excavation)

Alternative 3 involves the construction of multilayered caps and bottom liners designed
to contain solid waste in place to prevent the migration of precipitation, or entry of
vegetation or animals into the waste ceil, and to collect and distribute any leachate
generated by the waste.

u,

Alternative 4: Excavation and Class I and II Off-Site Disposal

Alternative 4 includes removing soil containing PCB concentrations exceeding 1.0 mg/kg
and total lead concentrations exceeding 300 mg/kg; and disposing of the excavated soil
at a Class I facility, with or without treatment for lead and PCBs in soil through off-site
solidification and stabilization. Soil containing only lead with concentrations exceeding
300 mg/kg will be disposed at a Class II facility.

Alternative 5: In-Situ Solidification or Stabilization (Fixation)

Alternative 5 involves the roto-tilling of contaminated soils with the addition of
appropriate stabilizing chemicals to immobilize the PCBs and Lead. Thus, the process
immobilizes leachable lead concentrations and PCBs in soil through on-site solidification
or stabilization treatment. The stabilized soil is left in place and compacted.

Alternative 6: No Action

Alternative 6 involves natural attenuation of site contaminants and periodic inspection and
monitoring of groundwater because it may be affected by existing vadose-zone soil

_' contamination.
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These six alternatives are evaluated in detail in the following section.

C.4.0 EVALUATION OF REMOVAL ACTION ALTERNATIVES

C.4.1 Evaluation Criteria

The identified removal action alternatives are evaluated based on three criteria: (1) effectiveness;
(2) implementability; and (3) estimated costs.

C.4.1.1 Effectiveness

The effectiveness of an alternative refers to its ability to meet the cleanup objectives within the
scope of the removal action. These objectives included: (1) overall protection of public health,
community, and the environment; (2) ability to achieve the target cleanup levels; (3) reduction
of toxicity, mobility, or volume through treatment; (4) long-term effectiveness and permanence;
and (5) system reliability/maintainability. The preference of each treatment option over land
disposal alternatives, where practicable treatment technologies are available, are also considered.

C.4.1.2 Implementability

The implementability criterion encompasses: (1) technical feasibility; (2) administrative
feasibility of implementing an alternative; (3) availability of various services and materials
required; and (4) regulatory agency and community acceptance. Technical feasibility was used

_' to eliminate those alternatives that are clearly impractical at Site 16. Administrative feasibility
pertains to those activities needed to coordinate with other offices and agencies such as permits
and waivers. /,

C.4.1.3 Cost

Each removal action alternative is evaluated to determine its projected costs. The evaluation
compares each alternative's capital and O&M costs. However, because each removal action
alternative can be implemented in a relatively short period of time, any associated O&M costs
are included in the capital cost. These costs are estimated using many sources and include
vendor estimates, disposal facility fees, and estimates for similar projects.

C.4.2 Removal Action Alternatives

The preliminary screening resulted in six alternatives. The analysis of each removal action
alternative consists of a description of the alternative, followed by an evaluation based on its
relative effectiveness, implementability, and estimated cost. Table C-3 through C-8 presents a
summary of the evaluation criteria for each alternative.

C.4.2.1 Alternative 1: Excavation, Soil Washing and/or Solvent Washing

Description

This alternative consists of soil excavation and on-site soil washing with metal solubilization to
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separate the PCBs and lead from the soil. The aqueous phase with high concentrations of the
_P' PCBs contaminants is either photolytically treated by UV oxidation or passed through beds of

granular activated carbon (GAC) to remove the PCBs. The soil is further acid washed to
solubilize the lead with subsequent precipitation. Precipitated lead is disposed of at a Class I
landfill.

Excavation

For this site, excavation and hauling of soils would be achieved using conventional earthwork
equipment such as a backhoe, bulldozers, and trucks. Few obstructions to excavation are likely
during implementation of remedial activities at the Site 16 at NAS Alameda. Activities
associated with soil excavation include the following:

* Mobilization and Site Preparation. Mobilization consists of all activities
associated with mobilizing equipment of Site 16 and preparation of staging areas.
Site preparation activities include removing the perforated runway plates,
decommissioning utilities, removing necessary portions of site fencing, destroying
monitoring wells located within the excavated area, setting up the on-site soil
washing treatment system, and performing the preliminary earthwork necessary
for excavation. Site preparation work also includes construction of a temporary
chain-link fence with gates, around the proposed excavation area to prevent
unauthorized access to the work area.

* Excavation. Excavation of contaminated soil is initiated using a backhoe or other
earthwork equipment. Soil is removed from the excavation and temporarily
stockpiled on polyethylene sheeting in an adjace_ area. The soil is subsequently
transferred to the designated area for on-site soil treatment activities. Excavated
concrete or asphalt pavement is stockpiled separately, sampled, analyzed, and
disposed of at a recycling or landfill facility.

* Sampling. Confirmation sampling includes screening and final confirmation
sampling. Screening level sampling will be conducted after the initial excavation
is accomplished to assess if additional excavation is required. On completing the
excavation, final confirmation sampling will be conducted for verification. The
final confirmation samples will assess the residual total petroleum hydrocarbon,
PCB and lead concentrations in soil for RI/FS risk assessment purposes. It is
assumed that screening level and final confirmation sampling includes collecting
one sample per approximately 850 square feet of excavation.

* Backfill and Compaction. When the treatment is completed, the excavated area
will be backfilled and compacted with the treated soil. All groundwater
monitoring wells destroyed prior to excavation will be replaced. After the
backfill and compaction and well installations are completed, the removal action
for Site 16 will be complete.
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Soil Washing with Surfactant or Solvent Extraction
_,

Soil washing is accomplished by washing the soil with surfactant or using solvent to extract the
contaminants. Contaminants sobbed onto soil particles are separated from soil in an aqueous-
based system. The liquid-PCB containing phase is passed through either a GAC or a UV
oxidizer to remove or breakdown the PCB. The liquid surfactant or solvent can be recycled
through reflux. The slurry soil is further treated with acid solution to solubilize lead. Then
suspension is dewatered by centrifugation or filter press. The soluble lead is precipitated
chemically and packed in container for off-site landfill disposal. The dewatered soil will be
tested for PCBs and lead and confirmed to meet treatment action levels. Soil containing lead
at 130 mg/kg or less, or PCB's at 0.34 mg/kg will be stockpiled for replacement of the
excavated soil.

On-Site Replacement

It is assumed that 50 percent of the excavated soil would require treatment for PCBs by soil
washing and that all the excavated soil would require treatment for lead by acid washing before
disposal. The quantity of leachable lead-contaminated soil requiring remediation will be verified
prior to or during the removal action using the California WET test.

Effectiveness

By removing and treating Site 16 soil containing PCBs above 1.0 mg/kg and lead above 300
mg/kg, the toxicity, volume, and mobility of the contaminants in soil will be reduced. Soil
washing has been proven to reduce PCB levels in soils to 1.0 mg/kg or less. Metal
solubilization of lead and subsequent removal by precipitation has also been proven to remove
lead. Backfilling the treated soil into the excavation therefore, eliminates the potential for any
future releases of lead to groundwater. The short-term effectiveness is considered good because
excavation, treatment, and backfilling of the soil can be completed within a relatively short
period of time (6 to 8 months). Potential adverse impacts to site workers and the public and
potential environmental impacts during implementation is minimal. However, these risks and
impacts can be mitigated with the use of appropriate health and safety controls and site controls
(for example, dust suppression by wetting soil). Implementation of this alternative provides an
adequate degree of protection to both human health and the environment on a long-term basis.

Acid washing of contaminated soil enables remediation of lead to lower cleanup levels and
reduces the toxicity, volume, and mobility of lead in soil to meet state and federal LDRs.
Because leachable lead concentrations are reduced below the California state STLC, backfilling
the treated soil into the excavation eliminates the potential for any future releases of lead to
groundwater. Continued monitoring for lead leaching and conditions of the backfill would not
be required. This alternative can be implemented within approximately 4 months and provides
an adequate degree of protection to both human health and the environment on a long term basis.
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Implementability

The excavation aspect of this alternative is implementableand site conditions are generally
favorable. Soil washing and stabilizationor acid washing processes are commonly applied
technologiesand could be easily implementedon-site. Site mobilizationof the two treatment
processesmayrequire moreoperationareaas opposedto onetreatmentsystem. On site disposal
of treated soil is anticipated to be acceptableto the regulatory agencies and the community
because this alternativereducescontaminanttoxicity,volume, and mobility.In addition, no air
emissionsare producedusingthistreatmentprocess. Overall,this alternativemaynotbe difficult
to implement.

Cost

On-site soil washing with photolysis or GAC adsorption and metal solubilization are generally
capital-cost intensive. The two aspects of Alternative 1 considered are: (A) excavation, soil
washing with GAC, metal solubilization and on-site disposal; and (B) excavation, soil washing
with UV oxidation (photolysis), metal solubilization, and on-site disposal. The estimated capital
cost for implementing both alternatives is $1.20 million. Table C-9 presents details of the
associated costs. Costs for monitoring groundwater quality on a routine basis are assumed to be
included in the ongoing NAS Alameda RI/FS.

C.4.2.2 Alternative 2: Excavation, Slurry-phase Bioremediation and Acid Washing

"_q Description

This alternative consists of soil excavation and on-site bio-slur_'y remediation of soil by using
micro organic additives and nutrients to enhance biodegradation of PCBs from soil. Lead is
removed by acid washing, then separated for landfill disposal. Treated soils would be sampled
and analyzed to confirm that federal and state LDRs are met prior to replacement on site as
backfill for the excavated area. Excavation, on-site treatment, and on-site disposal details are
described below.

Excavation

Excavation activities for this alternative would be as described under Alternative 1.

On-Site Slurry-Phase Bioremediation

Bio-slurry remediation involves the use of micro-organisms to biodegrade PCBs in soil in an
aqueous slurry phase. The aqueous slurry is created by mixing contaminated soil with water to
form a homogenous phase. The water may include a basic surfactant, pH adjustment, or
chelating agent to help remove the organic contaminants sobbed onto soil particles from soil in
the aqueous-based system. The effectiveness of the treatment process, especially for Aroclor
1260, the predominant PCB at the site, will require that a treatability study be conducted prior
to field work to determine the feasibility of degrading Aroclor 1260 within 6 months to 1 year.

_' The objectives of the treatability study will be to (1) evaluate effectiveness of this treatment
process in meeting the treatment goal; (2) evaluate microbes, surfactants, pH adjustment, or
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chelating agents; (3) evaluate the optimum concentration of additives used and bioremediation
time; and (4) estimate the final PCB concentration of treated soil. On-site locations will be
needed to stockpile and treat soil. Posttreatment of fine soil particles and wash water is assumed
to be required.

The PCBs bioremediation will be followed by acid washing to remove lead. This process
involves the solubilization of lead through pH adjustment and subsequent precipitation of the lead
from the resulting solution. The precipitated lead is disposed at a Class I landfill.

On-Site Replacement

Replacement of soil on site consists of backfilling the biotreated soil into the excavation. On-site
replacement must be acceptable to regulatory agencies and the community, in addition to meeting
state and federal LDRs. Disposal on site may require installing additional groundwater
monitoring wells to monitor the potential leaching of the treated backfill. Regulatory agencies
will not allow treated soil to be used as backfill unless it passes the California WET test as
discussed in Section 2.5. Obtaining regulatory and community acceptance of on-site disposal
of treated soil is generally good if treatment standards are met.

Effectiveness

By removing and treating Site 16 soil with high PCB and lead concentrations, the volume of
contaminated soil is reduced. This process offers the potential for recovery of lead, however,

_,, biodegradation of PCBs from soil may be less effective. The process becomes even more less-
effective for Aroclor 1260 and if the soil contains high proportions of fine grained fractions.
The ability of bio-slurry remediation to meet proposed cleanup levels and state and federal LDRs
for backfilling is therefore uncertain. In addition, lead would be highly concentrated in the
resulting residue to be disposed off site. Short-term effectiveness is considered high because the
excavation, treatment, and backfilling of the soil can be completed within a relatively short
period of time. Potential adverse exposure to site workers and the public and potential
environmental impacts during implementation is minimal. However, health effects and
occupational risk can be mitigated with the use of appropriate health and safety controls (for
example, personal protective equipment) and site controls (for example, dust suppression by
wetting soil). Implementation of this alternative will provide a high degree of protection to both
human health and the,environment on a long-term basis. Because the toxicity of the treated soil
is removed, the liability associated with replacement on site for Alternative 2 is minimal.

Implementability

Excavation of contaminated soil is implementable. In addition, site characteristics are generally
favorable for excavation activities. Although the perforated runway plates need to be removed,
the majority of the site is bare ground with little or no vegetation. Mobilizing a bio-slurry
system on site is implementable, but requires obtaining a regulatory temporary treatment unit
(TTU) permit. Soil disposal on site is generally acceptable to the regulatory agencies and the
community if treated to below state and federal LDRs. However, as discussed above,

implementing Alternative 2 to meet cleanup requirements for PCBs may be difficult.
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Cost

On-site bioremediation and metal solubilization processes are generally capital-cost intensive.
Table C-9 presents the estimated capital cost for implementing Alternative 2. The estimated
capital cost includes treatment system O&M and is approximately $1.02 million. However,
costs for monitoring groundwater quality on a routing basis are assumed to be included in the
ongoing NAS Alameda RI/FS.

C.4.2.3 Alternative 3: Site Capping with Asphalt (No Excavation)

Description

This alternative does not require soil excavation from Site 16 at NAS Alameda. The alternative
would require the construction of multilayered maps and top liners designed to contain solid
waste in place to prevent the migration of precipitation, or entry of vegetation or animals into
the waste cell.

Excavation
J

Excavation is not required for this alternative.

Effectiveness

By capping Site 16 soil containing PCBs above 1.0 mg/kg and lead above 300 mg/kg, leaching
of the contaminants will be mitigated. However, because soil is not excavated, the long-term
potential for any future releases to groundwater is not effectively eliminated. The short-term
effectiveness of implementing Alternative 3 is considered low because the hot spots are not
removed. Implementation of this alternative will reduce the long-term risk to human health, but
not the environment.

Implementability

Capping activities for this alternative are implementable. Standard mechanical equipment are
readily available. However, regulatory agency and community acceptance is unlikely. It may
restrict future use of the site.

Cost

Implementing Alternative 5 requires minimal capital and O&M expenditures. No excavation is
required. The estimated cost for implementing Alternative 3 is $0.38 million as presented on
Table C-9. On-site groundwater monitoring costs are considered to be included in the ongoing
NAS Alameda RI/FS.

¢'lto



C.4.2.4 Alternative 4: Excavation and Class I and H Off Site Disposal

Description

This alternative requires excavation of the soil and transportation of the removed soils to an off-
site Class I and II facility with or without pretreatment.

Excavation

Excavation activities for this alternative are as described in Alternative 2, except that soil is
removed from the excavation area, temporarily stockpiled, then transferred to an area designated
for loading onto trucks for transport to a disposal facility. Soils excavated from the areas
contaminated with both PCBs and lead will be separately stockpiled. Soils with PCBs and lead
will be disposed at a Class I facility, while soils with only lead will be disposed at a Class II
facility.

Class I or II Disposal

Excavated soil containing PCB above 1.0 ppm (1,000 cubic yards) will be transported and
disposed of off-site at a permitted Class I treatment and disposal facility. Soils containing only
lead below the 1,000 ppm TTLC may be disposed of at a class II landfill. Some pretreatment
of the contaminated soils may be required to meet state and federal LDRs depending on
contaminant concentrations. Disposal of soil is subjected to LDRs if it contains lead at

concentration exceeding the TCLP of 5.0 mg/L. According to a Class I facility representative,
soil containing PCBs would most likely be disposed of in a TSCA-permitted landfill.
Transportation to the off-site facility would require over 100 trips, which introduces a potential
risk to the community from accidental release. On-site locations would be required for
temporary stockpiling of soil before transporting to the Class I facility. It is assumed that the
excavated soil is to be disposed of at the Class I facility with or without pretreatment by the
Class I facility.

Effectiveness

By moving soil with elevated PCB, and lead concentrations from the site to a facility that will
physically contain it, ,the mobility of the contaminants is reduced. The Class I treatment and
disposal facility and Class II disposal facilities would ensure that stringent LDRs are met with
or without waste pretreatment, thus attaining long-term effectiveness or permanence. However,
the Navy could ultimately be liable for future leaks at the landfill. In addition, by backfilling
the excavation with imported clean material, the potential for future releases to groundwater at
Site 16 would be permanently eliminated. This alternative would achieve the removal action
objectives for Site 16 over a short period of time and would be effective over the short term;
however, the Navy would increase its liability by disposing its waste in landfill. In addition,
federal guidance states that off-site transport and disposal of hazardous substances or
contaminated material is the least preferred remedial action alternative where practicable
treatment technologies exist.
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Implementability

The excavation activities for this alternative are implementable, as discussed under Alternative
2. Class I and II landfill requires development of a waste profile for incoming waste streams.
Based on the results of the profile and LDRs, pretreatment for particular compounds may or may
not be required prior to disposal. Class I facility personnel indicate that, based on the available
Site 16 analytical data, soil would be accepted for disposal with pretreatment for elevated
concentrations of the lead only. Facility personnel indicated that the pretreatment process for
lead would also effectively treat PCBs. It is assumed that after completion of the pretreatment
process for lead, no further post-treatment is required for land disposal. Liability risks
associated with soil disposal at a Class I and II facilities are potentially high. Disposal of soil
at a landfills will be difficult to implement as a result of the administrative problems.

Cost

Implementing this alternative requires no capital investment and, once disposal is completed, no
O&M costs. The developed costs for Alternative 4 are for soil excavation and Class I and II
disposal without treatment. Details of the associated costs are provided on Table C-9. The
estimated cost for Alternative 4 is $0.72 million. Costs for groundwater monitoring at Site 16
are considered to be included in the ongoing NAS Alameda RI/FS.

C.4.2.5 Alternative 5: In-Situ Solidification or Stabiliaztion (Fixation)

_,, Description

This alternative requires tilling of the soil and blending with chemical stabilizers to ensure that
contaminants are immobilized long term.

Excavation

Excavation is not required for this alternative.

On-Site Solidification or Stabilization(Fixation)

The purpose of solidification or stabilization is to immobilize the lead and PCBs in soil by
mixing the soil with chemical agents. This process is a commonly used method for treating lead
in soil. However, the necessity of solidification or stabilization to immobilize PCBs is
questionable since PCBs are highly immobile except by soil erosion. The effectiveness of soil
treatment for lead would require verification by a treatability study that should be performed
before field work begins. The objective of the treatability study would be to evaluate (1) the
effectiveness of this treatment process in meeting the soluble lead treatment goal; (2)
solidification or stabilization agents; (3) the optimum concentration of agents used and curing
time; and (4) the final condition of treated soil and volume increase.
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Effectiveness

'_q The mobility of the contaminants in soil is reduced by removing and treating Site 16 soil
containing PCBs above 1.0 mg/kg and lead above 300 mg/kg. Solidification or stabilization
processes have demonstrated capability to reduce the mobility of contaminated waste by greater
than 95 percent. However, in-situ fixation reduces but does not eliminate the potential for any
future release to groundwater. Continued monitoring of leaching and conditions of the soil is
required. The short-term effectiveness is considered high because the in-situ fixation of the soil
can be completed within a relatively short period of time. Potential adverse exposure to site
workers and the public and potential environmental impacts during implementation is minimal.
However, these occupationN risks and impacts can be mitigated with the use of appropriate
health and safety controls and site controls. Environmental conditions may affect the long-term
immobilization of the contaminants, and may result in the long-term to potential environmental
and public health impacts.

Acid washing of contaminated soil enables remediation of lead to lower cleanup levels and
reduces the toxicity, volume, and mobility of lead in soil to meet state and federal LDRs.
Because leachable lead concentrations are reduced below the California state STLC, backfilling
the treated soil into the excavation eliminates the potential for any future releases of lead to
groundwater. Continued monitoring for lead leaching and conditions of the backfill may not be
required. This alternative can be implemented within approximately 4 months and provides an
adequate degree of protection to both human health and the environment on a long term basis.

Implementability

This alternative is relatively easy to implement. Necessary con_structionequipment are readily
available. Fixation process however, would require permitting. Effectiveness of the in-situ
treatment requires verification through a treatability study. Regulatory and community
acceptance may be difficult.

Cost

In-situ soil fixation is generally not capital-cost intensive. The estimated capital cost is
approximately$0.79 million. However,costs for monitoringgroundwaterqualityon a routing
basis are assumedto be includedin the ongoingNAS AlamedaRI/FS.

C.4.2.6 Alternative 6: No Action

Description

This removal action alternative is retained for analysis to provide a basis for comparison with
other alternatives. For this alternative, no remedial activities for soil would be implemented at
Site 16 at NAS Alameda. The no-action alternative would include monitoring of on-site ambient
air and nearby downgradient wells for PCBs and lead. However, because monitoring will be
performed as part of the current NAS Alameda RI/FS, the estimated cost for monitoring is not
included in this alternative.
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Effectiveness

Removal action objectives would not be achieved through naturally occurring processes, such
as biodegradation. Natural degradation of PCBs through biological process is unlikely because
this process is dependent on numerous factors (for example, oxygen, temperature, pH, and
nutrients) and because degradation of highly chlorinated PCBs, Aroclor 1254 (five chlorines) and
1260 (six chlorines), is difficult and would require several years. Biodegradation is not effective
for lead, which may be toxic to microbes. Over several years PCBs may migrate and lead may
leach from soil into groundwater due to the lack of containment of chemicals in the vadose-zone
soil. Therefore, no reduction of toxicity, mobility, or volume of PCBs and lead would be
achieved. The no-action alternative would not be effective in reducing risk to public health and
the environment in the short term and would not offer long-term effectiveness and permanence.

Implementability

The no-action alternative is easily implementable. However, regulatory agency and community
acceptance is doubtful.

Cost

There are no capital or O&M costs associated with the no-action alternative. Groundwater
quality would be monitored periodically to ensure the long-term effectiveness of the no-action
alternative. As discussed earlier, these costs are assumed to be included in the ongoing NAS

Alameda RI/FS.

C.5.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

This section presents a comparative analysis of the six alternatives analyzed in Section 4. The
alternatives are compared against each other in order to evaluate the relative performance of
each alternative in relation to each of the criteria. The criteria used in this comparison are the
same as in Section 4. To facilitate this analysis, a relative ranking method is used, in addition
to the qualitative analysis previously described. Table C-9 shows a summary of the
comparative analysis for the six removal action alternatives.

Table C-10 summarizes the relative ranking order for each alternative with respect to
effectiveness, implementability, and cost. Details of the comparative analysis of alternatives are
discussed below.

Effectiveness

Six removal action alternatives (1-6) were assembled for detailed analysis. As shown on Table
C-9, Alternative 2, Alternative 1, and Alternative 4 are similar in terms of the level of
protection to human health and the environment. However, the effectiveness of Slurry-Phase
Bioremediation is not proven and thus may not provide adequate long-term environmental and
public health protection. Alternative 2 is therefore eliminated. Alternative 6 does not provide

adequate short-term or long-term effectiveness or permanence at Site 16 because contaminants
are not removed. Therefore, No Action is eliminated. Alternative 5 and Alternative 3 are
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eliminated because they do not provide adequate long-term effectiveness and permanence at the
site. Achieving long-term effectiveness and permanence is of great importance in reducing
potential future liability risks to the Navy. Additionally, the removal action objections and goal
of unrestricted use reinforce the importance of long-term effectiveness and permanence.

Alternatives 1 and 2 are effective and satisfy the identified removal action objectives for Site 16.
These two remaining alternatives are proven to effectively treat PCBs and lead in soil, although
a treatability study would be required to determine the optimal surfactants, solvents, acids,
reagents, and system operation parameters. These alternatives would require an estimated 30
days for system mobilization and demobilization, and 60 to 90 days for soil treatment.

Implementability

Regulatory permits must be obtained for operating an on-site treatment system. Implementing
Alternative 1would meet PCB and lead cleanup levels. This alternative provides adequate long-
term protection for either human health or the environment. Landfill disposal is potentially less
expensive to implement and would require a shorter period of time to complete than Alternative
1. However, the CERCLA requires that the transport and disposal of hazardous substances or
contaminated materials off-site without treatment should be the least favored alternative remedial
action. Therefore Alternative 4 was eliminated because treatment approaches are preferred over
landfill disposal approaches.

Overall Selection

Cost was not a consideration in the overall selection of the preferred alternative. Alternative 1
is the preferred alternative for remediation of soil at Site 16 based on the evaluation. Alternative
1 Excavation, Soil washing, and/or Solvent Extraction is the most implementable alternative for
treatment and disposal of Site 16 soil with elevated PCB and lead concentrations. This
alternative mitigates the risk to human health and the environment and reduces the potential
impacts of soil contaminants on the groundwater by treating soil to meet proposed cleanup levels
(less than 1.0 mg/kg for PCBs and less than 300 mg/kg for lead) and state and federal LDRs.
Therefore, implementing Alternative 1 meets the removal action objectives identified in this
EE/CA RAW.
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Table C-1

GENERAL REMOVA! ACTION AND TECHNOLOGY SCREENING SUMMARY
SITE 16 - CANS - 2 AREA

General Response RemedialTechnology Estimate InitialScreening
Action/Process /Process Effectiveness Implementability Cost Decision Comments

No Action No Action Low Good Low Consider Serves asbaseline, contaminantsremain indefinitely

[nstitutional Deed Restrictions Low Good Low Eliminate Minimal protection to humanhealth and the

Eontrols Fencing Low Good Low Eliminate environment, not permanent soil remediation solution

_.ontainment Capping Low Good Low Consider These acfons prevent exposure and further migration
Actions Vertical Barriers Low Moderate Moderate Eliminate however, they provide only limited protection to

HorizontalBan-iers Low Moderate Moderate Eliminate human health and the environmentand limit future
Surface Controls Low Good Low Eliminate land use

Removal/Disposal Excavation High Good Moderate Consider Effective, easy to implement
Actions On-Site Backfill Moderate Moderate Low Consider Community resistance

Class I Disposal High Good High Consider Can pretreat for lead and PCBs priorto disposal
Class II Disposal Moderate Good Moderate Consider Case bycase acceptance of waste
Class II1Disposal Low Difficult Low Eliminate Soils do not meet stringent facilityacceptance criteria
Recycler Low Difficult Low Eliminate Lead and PCB concentrations too high for acceptance

in Situ Action Solidification/Stabilization Moderate Moderate Low Consider Immobilizes leadmay immobilize PCBs
Aerobic Bioremediation Low Moderate Moderate Eliminate Not proven effective for allPCBs, not effective for lead
Anaerobic Bioremediation Low Difficult Moderate Eliminate Not feasible in shallow soil (<2 fl bgs) nor for lead

Vitrification High Difficult Very High Eliminate Complex technology, very high costs

x,
Ex Situ Actions Soil Washing Moderate Moderate Moderate Consider Effective for removing lead and potential PCBs

Acid Washing Moderate Moderate Moderate Consider Effective for removing lead, not effective for PCBs
Solvent Extraction Moderate Moderate Moderate Consider Effective for removing PCBs and potentially lead

Slurry-phase Bioremediation Moderate Moderate Moderate Consider Effective for removing PCBs, not effective for lead
ControlledSolid-phaseBiotrcatment Low Difficult Low Eliminate Not effective for lead, lead toxic to microbes
White-rot Fungus Low Difficult Moderate Eliminate Not proven technology, noteffective for lead
Solidification/Stabilization Moderate Moderate Moderate Eliminate In-Situ more cost effective

Chemical De.chlorination Low Difficult High Eliminate Effective for PCBs, not effective for lead
Ultrasonic Detoxification Low Difficult High Eliminate Not proven technology, noteffective for lead
Incineration Moderate Good High Eliminate Proven for PCBs, but not lead, very high costs

Thermal Desorption Moderate Difficult Moderate Eliminate Proven for PCBs not lead,difficult for site-specific soil
Pyroplasmic Low Difficult High Eliminate Not effective for solid wastes or lead
Photo Dehalogenation High Good Moderate Consider Effective for PCBs, not effective for lead

Date: 07/10/95



NAVALAIR STATION,ALAMEDA
O7/lO/95 SITE 16 - CANS-2 AREA TABLEC-2

WASTE TREATMENT PROCESS SCREENING
_II _)J. #: 95A1601

General Contaminant General Contaminant

Response Treatment Process Treated Response Treatment Process Treated

Action PCB Metal Action PCB Metal

Institutional

No Action Do Nothing Control Natural Attenuation •
Actions

Contaminment Capping • • Removal &
Actions Disposal Excavation & Land Disposal • •

Encapsulation • • Actions

Electrolytic Recovery Techniques • Dehalogenation •

Air Stripping & Steam Stripping • Ozonation

Evaporation Evaporation

In-Situ Physical and Chemical Fixation • • Physical & Chemical Fixation • •

Treatment Aerobic Process • Liquid-iniection IncinerationActions

Anaerobic digestion Rotary Kilns Incineration •

Enzymatic Treatment Fluidzed Bed Thermal Oxidation

Thermal Desorption • Wet Oxidation

Detoxification • Pyrolysis •

Activated Carbon Adsorption • _'Ex-Situ Supercritical Fluid Extraction

Distillation Treatment Plasma SystemActions

Electrolytica Recovery Techniques • Incineration •

Hydrolysis Catalytic Incineration

Ion Exchange • Aerobic Process •

Ex-Situ
Treatment Solvent Extraction • Surfactant Washin_l •

Actions
Membrane Separation Technol_ly Abaarobic Digestion

Air Stripping & Steam Strippin_l • Enzymatic Treatment

Freeze Crystallization Photolysis •

Filtration and Separation • • Chemical Oxidation & Reduction

Chemical Precipitatoin • Termal Desorpation •

Thin-film Evaporation Detoxification •

References:

EPADocument,1993; RemediationTechnologiesScreeningMatrixandReferenceGuide,VersionI.

2. DHS/TSCDThirdBiennialReport,1986; AlternativeTechnologiesforRecyclingandTreatmentof HazardousWastes

3. Freeman,HarryM.; StandardHandbookof HazardousWasteTreatmentandDisposal
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Table C-3
Alternative1: Excavation,Soil WashingAnd/or

SolventExtraction
DetailedEvaluation

EVALUATION CRITERIA EVALUATION

Soil washingwith waterorsolventhas beenprovento reducePCB levels in
soilsto 1.0mg/kg orless. Metalsolubilizationof lead and subsequentremoval
byprecipitationhave also beenprovento removelead. Backfilling the treated

Overall Protection soil intothe excavationthereforeeliminatesthe potential forany future releases
of leadto groundwater.Potentialadverseimpactsto site workersand the public
andpotentialenvironmentalimpactsduringimplementationis minimal. Soil
Excavationposesa potentialhealth and safetyriskto site workersthroughskin
contact and sir emissions.Personalprotectiveequipment,at a level
commensuratewiththe contaminantsinvolved,isnormallyrequiredduring
excavationoperations.Z

Compliancewith ARARs PotentialARARs metto the extent all contaminantsare practicableby removing

andresidualPCB,Pbsoil concentrationthat is less than action level.
Long-termEffectiveness Implementationofthis alternativeprovidesan adequate degreeof protectiontogr_
and Permanence bothhuman healthand the environmentona long-termbasis.

Reduction in Toxicity, Mobility, This alternativeprovidessome degreeof reductionin contaminant mobility
or Volume through Treatment through excavation. However,metal mobilityof post-treatmetnsoil may

increaseform acidsolubilization.

SystemReliability/Maintainability This alternativeis demonstrablyreliableforboth PCbsandPb.

The excavationaspectof this alternativeis implementableand siteconditions
Technical Feasibility are generallyfavorable. Soil washing and acid washing are commonly

appliedtechnologiesthat could be easily implementedon-site.

AdministrativeFeasibility Site mobilizationand settingup of this alternativemay requiremore space for

operation.Permitswould berequiredfordischargeand treatment.

Equipment andskilled orknowledgeablepersonnelrequiredfor implementation
are readilyavailable. Personnelspecificallytrained in soil washing or solvent
extraction operationswouldbe requiredon-site. Water wouldbe required on-site

Availability of Servicesand forcontaminationcontrol(e.g., dustsuppression)and treatmentactivities.
Materials Shouldwaternotbe readilyavailable (e.g., nearbyhydrant),water would have to

be broughtin bytruck. Other resources,such as electricityare available on-site,
whereas,telephone,and fuel wouldbe provided bymobile sources. Off-site

disposalcapacityand analyticalcapabilitiesare readily available.

On-sitedisposalof treated soil is anticipated to be acceptableto the regulatory
Regulatory Agency/ agenciesand the communitybecausethis alternativereduces contaminant
CommunityAcceptance toxicity, volume, and mobility. In addition,no air emissionsare produced using

thistreatmentprocess.

EstimatedCost The costof thisalternativeis estimatedat $1,200,000.
O
L_
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Table C-4

Alternative 2: Excavation s Slurry-Phase
Bioremediation_ And Acid Washing

Detailed Evaluation

EVALUATION CRITERIA EVALUATION

Excavationof contaminantsfrom thesite ensuresoverall protectionof human
healthandtheenvironment.Thecontaminantsaredegradedthrough
bioremediationinslurryphase. Treatedsoil isreturnedto the excavatedarea. This
alternativeexceedsthe basicobjectivesof overall protection.On-sitetreatment
increasesthe potentialforsiteworkerandpublic exposureto contaminants;

Overall Protection however,these riskscanbemitigated. Implementationof appropriatehealthand
safetyproceduresanduseof standardcontaminationcontrolpractices(e.g.,
dustsuppression,runon/runoffcontrol)minimizepotentialexposureof site

u_ workersand the public. Becausetreatedsoils arereturnedto theu_
excavation,the needforoff-siteborrowmaterial to backfillthe excavationin

minimal.

Compliancewith ARARs PotentialARARs aremet tothe extentpracticableby removing all contaminants
and residualsoil PBand PCBsconcentrationsare less than action levels.

Long-termEffectiveness This alternativeis effectiveoverthe long-termsince PCBsare
andPermanence permanentlydestroyed.

Reduction in Toxicity, Mobility, The slurry-phasebioremediationof subsurfacesoils reducesthe level of
or Volume through Treatment contaminantsbelowthe regulatory action levels. Excavatedmaterial requiring

disposalis limitedto the lead removed during remediation.

System Reliability/Maintainability This alternative may only be applicableto some compounds within the
contaminantgroup. Contaminantloading ratescan also be very slow.

Slurry-phasebioremediationis an emergingtechnology forremediation of
PCB-Contaminatedsoil.The process, however_as not been demonstrated to
EPA's satifaction. Althoughttwo demonstratedbio-remediationsystemswere

Technical Feasibility listed inSITE Program,no technologycurrently exists that is capable of

biodegradingPCBson a large scale. Temporarytreatmentfacility is necessaryat
the site. Sincecontaminatedsoil is removed,treatedand returned to the
excavation,the actionis consistentwith any potential final actiontaken at the
site.

Permitswould notbe necessaryto implementthe action. Coordinationwith
>, Naval AirStationAlameda securitymay be requiredsince fencingnear the site
[" AdministrativeFeasibility may have to be removed during excavation.Consideration wouldbe given to

traffic controlmeasures,as materialwouldneedto be transportedotYoaseusing
<
[.., PerimeterRoad. Additionalaccessrestrictionswould needto be implementedat
Z; the temporarytreatmentfacility.

Equipmentandknowledgeablepersonnelrequiredfor implementationare readily
_. available. Personnelspecificallytrained in ex situ bioremediationoperations

would be requiredon-site. Water wouldbe requiredon-siteforcontamination
Availabilityof Servicesand control (e.g., dustsuppression)andtreatmentactivities. Shouldwaternotbe
Materials readilyavailable(e.g.,nearbyhydrant),water wouldhaveto bebroughtin by

truck. Otherresources,suchaselectricity,telephone,andfuel forequipment
would be providedbytemporary/mobilesources.Off-sitedisposalcapacity
andanal_'ticalcapabilitiesandreadilyavailable.

Thisalternativemeets the statutorypreferencefor treatmentby effectively
RegulatoryAgency/ treatingthe excavatedmaterial.Thisalternativeemploysareliable,cost-effective
CommunityAcceptance technologywhichutilizestreatmentto mitigatethreatsposedby contaminants

at site 16. This alternativeisacceptablebothto regulatoryagenciesand to the

_ public.

EstimatedCost The cost of this alternativeis estimatedat $1,020,000.
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Table C-5

Alternative 3: Soil Capping with Asphalt (No Excavation)
Detailed Evaluation

EVALUATION CRITERIA EVALUATION

Site 16 soil containingPCBsabove1.0ppmandlead above300 ppm wouldbe
capped. However,becausesoil is notexcavated,the long-termpotentialfor

Overall Protection futurereleasesto groundwateris noteffectivelyeliminated,Implementationof
appropriatehealthand safety proceduresand use of standardcontamination
controlpractices(e.g., dustsuppression,runon/runoffcontrol) minimizes
potentialexposureof siteworkersand the public.

u_
Compliancewith ARARs PotentialARARsare metto the extentpracticablebycontaining all contaminantsZ

whichexceedactionlevels.

U Long-termEffectiveness The long-termeffectivenessof implementingthisalternativeisconsideredlow
and Permanence becausethehotspotsarenotremoved.Implementationof thisalternativewill

g_, reducetheIonl[-termriskto humanhealth,butnotto the environment.g_

ReductioninToxicity,Mobility, The cappingof subsurfacesoils eliminatesthe excavationof soil requiring
or VolumethroughTreatment disposal. Althoughcontaminantsarenotdestroyed,cappingensuresnegligible

leachingof the contaminantsto groundwater.

_t' Cappingwithasphaltisrelativelysimpleanduses readilyavailable equipment.
SystemReliability/Maintainability This alternativeis reliableto the extentthat it reducesrisk to human healthbut

notto the environment, t'

TechnicalFeasibility Technicallyfeasible.

This alternative isadministrativelynot implementablesincepublic and regulatory
_. AdministrativeFeasibility agencyacceptancemaybe difficulLThis alternativealsorestrictsfuture land
[..

use. Long-termliability is associatedwith landreuse.

Equipmentandknowledgeablepersonnelrequiredfor implementationarereadily
available. Personnelspecificallytrainedinsoil capping operationswould beZ
requiredon-site. Waterwouldberequiredon-siteforcontaminationcontrol(e.g.,

Availabilityof Servicesand dustsuppression)andtreatmentactivities. Shouldwaternotbereadily
Materials available(e.g., nearbyhydrant),waterwouldhaveto be broughtin by truck.

Otherresources,such as electricity,telephone,and fuel forequipmentwouldbe
providedby temporary/mobilesources. Off-sitedisposalcapacity and

anal_'ticalcapabilitiesare readil_€available.

RegulatoryAgency/ Acceptancenot likelyby eitherregulatoryagenciesor the public.

CommunityAcceptance

EstimatedCost The cost of this alternativeis estimatedat $380,000.



Date: 07/10/95

Table C-6

Alternative 4: Excavation and Class I and II Off-Site Disposal
Detailed Evaluation

EVALUATION CRITERIA EVALUATION

Removalof contaminantsfromthesite ensures overallprotection of both human
health andthe environment.The contaminatedsoils aretransfeffedto a
manageddisposalfacility. This alternativeexceedsthe basic objectivesof
overallprotection.This alternativewould achievethe removalaction objectives
for Site 16overthe shortterm;however,the Navy would increaseits liabilityby

Overall Protection disposingof its wastein landfill. Excavationposes a potential health and safety
riskto site workersthroughskin contactand airemissions. Personalprotective
equipment,at a level commensuratewiththe contaminantsinvolved, isnormally
requiredduringexcavationoperations.Transportationto theoff-sitefacility
introducesa potentialriskto the communityvia accidentalrelease.

Compliancewith ARARs PotentialARARs are metto the extentpracticableby removingall contaminatedsoils whichexceedaction levels.

,m By movingsoil with elevatedPCBand lead concentrationsfrom the site to a
Long-termEffectiveness facilitythat will physicallycontain it, the mobilityof the contaminantsat the site
and Permanence itselfis reduced.The Class I treatmentanddisposalfacility andClass II disposal

facility wouldensurethatstringentLDRsare metwith or without waste
pretreatment,thus attainin_Ion,-termeffectivenessandpermanence.

The excavationand disposalof subsurfacesoils does notprovide any reduction
Reduction in Toxicity, Mobility, in the volumeof excavatedmaterial requiringdisposal. Disposal of surface soils

_/ or VolumethroughTreatment in a manageddisposalfacilityprovidessome degreeof reductionin contaminant
mobilityandeliminatesexposurepathwayswhich inturn reducestherealized
toxici_ of contaminants. "

SystemReliability/Maintainability Systemis well establishedandreliable,requiring onlyminimummaintenance.

Excavationand disposalisa well demonstratedremovalactionwhichuses
Technical Feasibility standardconstructionpractices.The action is reliableandreadily

implementable.Since contaminantsare removedfromthe site, the action is
consistentwithanypotentialfmal actiontaken atthesite.

Permitswouldnot benecessaryto implementthe action; however,coordination

withNaval AirStationAlamedasecuritymay be requiredsince fencing near the

AdministrativeFeasibility sitemay have to be removedduringexcavation. Considerationwould begiven
to trafficcontrolmeasures,as materialwould need to be transportedoEoase

mini[ PerimeterRoad.

Z Equipment andknowledgeablepersonnelrequiredfor implementationare readily

available. Waterwouldbe requiredon-sitefor contaminationcontrol (e.g., dust
_2 suppression)andtreatmentactivities. Shouldwater notbe readily availablegh

Availabilityof Servicesand (e.g., nearbyhydrant),waterwouldhave to bebroughtin by truck. Other
Materials resources,such as electricity,telephone,and fuelforequipmentwould be

providedby temporary/mobilesources. Off-sitedisposal capacityand
analyticalcapabilitiesarereadilyavailable.

RegulatoryAgency/ This alternativedoesnotmeetthe statutorypreferencefortreatment; however,

Community Acceptance it offerstimelymitigationof threats posed bycontaminantsat Site 16. This

alternativecan be accomplishedin a short periodof time.

Estimated Cost The cost of this alternative is estimatedat $720,000.
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Table C-7

Alternative 5: In-Situ Solidification or
Stabilization (Fixation)

Detailed Evaluation

EVALUATION CRITERIA EVALUATION

Contaminants are not removed from the site or destroyed. Fixation (solidification or

stabilization)of the soil reduces mobilityof the contaminants. Potential for future
releases of contaminants is reduced but not eliminated. Potential adverse

Overall Protection exposure to site workers and the public and potential environmental impacts

during implementation are minimal. These occupational risks and impacts can be

further mitigated with the use of appropriate health and safety controls
(for example, PPE) and site controls (for example, dust suppression by wetting

soil).

Compliance with ARARs Potential ARARs may be met fixation of all contaminated soils which exceed

action levels.

Z

Environmental conditions may affect the long-term immobilization of thecontaminants and result in long-term potential environmental and public
Long-term Effectiveness health impacts. Depending on the original contaminants and the chemical

and Permanence reactions that take place in the in-situ solidification/stabilization process, the
ka resultant stabilized mass may still have to be treated as a hazardous waste.

Continued monitoring of leaching and conditions of the soil are required.

Solidification or stabilization processes have demonstrated a capacity to reduce
Reduction in Toxicity, Mobility, the mobility of contaminated waste by greater than 95 percent. Some processes

_€ or Volume through Treatment may result in a significant increase in the volume of the soil (up to double the original
volume).

This alternative has limited effectiveness against'halogenated and non-halogenated

System Reliability/Maintainability semivolatile organic compounds.

This altemative is readily implementable. Necessary construction equipment
is readily available. In situ solidification/stabilization is relatively simple, uses

Technical Feasibility readily available equipment, and has high throughput rates compared to other

technologies.

>, Administrative Feasibility Permits would be required to implement this action.

Equipment and knowledgeable personnel required implementation are readilyfor

available. Water would be required on-site for contamination control (e.g., dustZ
suppression) and treatment activities. Should water not be readily available

Availability of Services and (e.g., nearby hydrant), water would have to be brought in by truck. Other
Materials resources, such as electricity, telephone, and fuel for equipment would be

provided by temporary/mobile sources. Off-site disposal capacity and

analytical capabilities are readily available.

Regulatory acceptance may be difficult. Community acceptance may

Regulatory Agency/ be difficulL

Community Acceptance

Estimated Cost The cost of this alternative is estimated at $790,000.
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Table C-8
Alternative 6: No Action

Detailed Evaluation

EVALUATION CRITERIA EVALUATION

No action involvesnoexcavation orhandling materials. Therefore, site workers

require no protective equipment and there is no risk to the community from

OverallProtection excavationandtransportationof contaminatedmaterials.Therearepotential
risks,however,frommigrationofcontaminantsto areaswheregroundwateris
bein_ used.

Compliance with ARARs Potential ARARs are met to the extent practicable by removing all contaminants
Z

which exceed action levels.

Long-term Effectiveness Does not comply with ARARs. Since contaminants are not removed from the
and Permanence soil, future migration of contaminants is likely.

Reduction in Toxicity, Mobility, No treatment is involved. Thus, there is no reduction in toxicity, mobility or

or Volume through Treatment volume of contaminants at the site.

System Reliability/Maintainability No treatment system is required.

_€ Technical Feasibility Technically feasible.

Not administratively feasible since the alternati've is not acceptable to regulatory

Administrative Feasibility agencies and is only used for comparative purpose.
V-,
Z

Availability of Services and No services and materials are required to implement this alternative.

._ Materials

Regulatory Agency/ Acceptance to regulatory agencies is doubtful.

Community Acceptance

Estimated Cost No cost has been associated with this alternative.

LJ



( ( (
Table C-9

REMEDIAL ALTERNATIVES COMPARISONSUMMARY
SITE16 - CANS - 2AREA

Estimated

RemedialAlternative Effectiveness Implementability TotalCapital
Cost

Mternative1
Excavation,Soil Washing,and/or Providesadequateprotectionto humanhealthandthe Technicallyandadministrativelyimplementable.On-sitesoil $1,200,000
_olventExtraction environment.Removalactionobjectivesarelikelyto beachieved washing,photolysisandacidwashingwouldrequirepermitting.

with thisalternative.PCBs andleadareremovedfromsoil. A treatabilitystudywould assesseffectiveness,Treatmentwork
Therefore,treatedsoil disposalonsiteshouldnot affectthe requiressecondarytreatmentor disposal.Regulatoryand
groundwateroverthe long term. communityacceptanceof on-sitedisposalwill berequired.

Backfillofacid-washedsoilwouldbetreated.

Mternative2 Provides_rotection tohumanhealthandthe May b¢relativelydifficulttoimplement.On-sitebioremediation $1,020,000
-Zxcavation,Slurry-phase environment.Removalactionobjectivearelikelytobeachieved wouldrequirepermitting.Eff_tivenessoftreatmentrequires
3iorumediation,andAcidWashing withthisalternative.HoweverBio-slurryremodiationmaynot verificationbytreatabilitystudy.By-productsmayrequire

beeffectiveforr©movingPCBs.Treatedsoilisbackfilledmay secondarytreatmentordisposal.Regulatoryandcommunity
affectthegroundwateroveralongperiodoftime. acceptanceofon-sitedisposalmaybedifficult.

_ilhernativ¢3

,_il Cappingwith Asphalt Provides_roteotion to humanhealthandthe Technicallybutnotadministrativelyimplementable(that is, public $380,000
_[qoExcavation) environment.Removalactionobjectivesare not achievedwith andregulatoryagencyacceptancemaybedifficult).Does not

thisalternative. Becausesoils wouldnot bepermanently removeliabilityassociatedwith landreuse. Restrictedfutureland

i removedfromthesite,this alternativeishighlyineffectivein use.
eliminatinglong termimpactsto groundwater.

_lternative4

ExcavationandClassIand I1 Providesadequnteprotectiontohumanhealthand the \ Implementable.Facilitytreatabilitystudyrequiredto determineff $720,000
Off-SiteDisposal environment.Removalactionobjectivesareachievedwiththis pretreatmentisnecessary.ClassI disposalfacilitylikely to (withouttreatment)

alternative.Becausesoilswouldbepermanentlyremovedfrom acceptanddisposeof wastewith orwithoutpretreatmentin
the site,thisalternativeis highlyeffectiveineliminatingimpacts accordancewith federalandstate landLDRs. ClassII disposal
to groundwater.Off-sitedisposalis,however,a least preferred facilitywouldacceptwasteon acase-by-casebasis. Long-term
remedialalternative, liabilityat landfill.

Mternative5

in-SituSolidificationor Providesmoderate[_rotectionto humanhealthand the Implernentable.ln-Situimmobilizationwouldrequirepermitting. $790,000
Stabilization(Fixation) environment.Removalactionobjectivesare likelyto be achieved Effectivenessof treatmentrequiresverificationby leachability

withthis alternative.PCBsandlead monitoringlongtermis study. Regulatoryandcommunityacceptancemay be difficult.
required.Treatedsoil mayaffectgroundwaterlongterm.

Alternative6 Inad¢_q.__.protectionto humanhealthand the environment. Technicallybutnotadministrativelyimplemrntabl¢(that is, public No Cost
No Action Removalaction objectivesare notattainedwiththis andregUlatoryagencyacceptancemaybe difficult). Does not

alternative.Contaminantswill remainon site. Natural removeliabilityassociatedwith landreuse.
bioremedintionprocessresultsin littleor no remcdiation
over a Ione [x:riodof time.
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